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1 PROJECT SUMMARY 


PROJECT IDENTIFIERS _ • - - - ^ T '~* V ' _ 

1. Project name 

Stabilizing Green House Gas (GHG) Emissions from Indian Power Secfor 
through Renovation and Modernisation of Thermal Power Stations _; 

2. GEF Implementing Agency 

United Nations Development Program (UNDP) __j 

3. Country or countries in which project is being implemented 

India ___I 

4. Countries eligibility 

India has ratified the United Nations Framework Convention on Climate Change 
(UNFCCC) on 1 st November* 1993 _I 

5. GEF Focal Area (s) : 

Climate Change __ ! 

6. Operational Program/ Short Term Measure j 

i 

Operational Program # 5 "Removal of barriers to energy efficiency and energy 
conservation" _' 

7. Project Linkage To National Priorities, Action Plans And Programs j 

The project is fully consistent and in conformity with the national objectives and 
priorities of Government of India (Gol). The priorities of Gol include Renovation and 
Modernisation of old power stations to improve their availability, output & reliability ; 
to reduce pollution. Presently, Gol is undertaking the R&M of thermal power 
stations under Accelerated Power Development Programme. In addition to APDP, 
Gol has further plan for undertaking R&M / LEP of Thermal Power Stations under 
11 th and 12 th plan til! 2011-2012. 

The outcome after implementing the activities identified under GEF project will be in 
line with the national priorities viz. quality power, economicai generation by 
reduction of coal consumption, improvement in local and global environment and 
reliability of power. Improvement in electricity sector will have significant impact on 
national growth as electricity being _ 
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the important input for growth of all the sectors in the country. 

The project under GEF programme will complement the efforts of Gol for improving 
the performance of the thermal power stations. Since 1984, several R&M 
programmes were implemented and several activities for increasing the output and 
reducing pollution are completed, bringing good results. 

8. GEF National Operational Focal Point And Date Of Country Endorsement 
Name - Mr. Rajeev Kher 
Title - Additional Secretary 
Organisation - MoEF 
Date - 
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9.0 PROJECT RATIONALE AND OBJECTIVES™^! 


Logical Framework Approach and Project Planning Matrix 


Project Strategy 

Objectively 

Verifiable Indicators 

Means of 

Verification 

Assumptions 

Development 

Objective: 

Promote the efficient 
use of fossil fuel (Coal) 
in generation of 

electricity leading to 
significant reduction in 
Heat Rate below the 
present level of Heat 
Rate leading to 

substantial reduction in 
GHG emission having 
significant global 

importance 

• Heat rate 

reduction in the 
three identified 

power stations 

within one year of 
completion of 

project 

• Programs put in 

place to be 

continued in other 
thermal power 

stations 

• Monthly / 

quarterly 

operating reports 
from power plants 

• Implementation of 

program after 

GEF project ends 

• Business as usual 
projection 
reasonable 

• Proposed schemes 
will culminate into 
achieving desired 
efficient use of fuel 

• Project budget 

sufficient to 

produce these 

outputs 

• Smooth flow and 
availability of funds 
for replicating such 
schemes at other 
power stations 

Immediate 

Objectives: 

• To implement 

efficiency 

improvement R&M 
schemes in three 
identified power 

stations and 

removing 
technological 
barrier in retrofitting 
efficient 
equipments. 

• Successful 

implementation of 
efficiency 
improvement 
scheme in the 
identified power 
plants with better 
technologies. 

• Progress reports 

• Site inspection 

• The schemes 

identified on the 
basis of feasibility 
studies. Detailed 

engineering yet to 
be done 
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Project Strategy 

Objectively 
Verifiable Indicators 

Means of 

Verification 

Assumptions 

• To remove financial 

• Power plant 

• Flow of funds 

• Funds are avails 

constraints. 

authorities and 




financial 


• Financial viafc 


institutions are 


established 


ready to invest 



• To remove barrier 

• Willingness to 

• Survey report 


of lack of 

take up efficient 



information 

improvement 



(awareness) among 

program 



the various stake 




holders 




Outputs: 




• Reduction in the 

> Station heat rate 

• Performance 


station heat rate 


testing/ Energy 




audit report 


• Reduced operating 

» Fuel cost per unit 

• Report on Fuel 

o No fuel 

cost 

generation 

expenses 

escalation 


• Repair & 

* Maintenance cost 

• Constant Prices 


maintenance cost 

report 

Labour and spats 

• improved 

• Plant Load Factor 

• Station annual 


availability and 

m itniit 

• Nos. and duration 

report 



of outages 

• Station Monthly 




reports 


• Improved 

• Predictable 

• Log sneets & 


technologies 

parameters 

performance 




report 


• Financial 

• Financial 

• Commitment from 

• Availability 

mechanism evolved 

mechanism 

funding agencies 

funding resources 

• Increased 

M\A/a ronocc 

• Knowledge 

• Survey reports 


Q■ VCl Cl ICuw 

• Individual 

• Performance 


• Enhanced 

performance 

records 


capability of 




operating staff. 
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Project Strategy 

Objectively 
Verifiable Indicators 

Means ol 

Verification 

Assumptions 

Activities 




-Implementation of 

efficiency 

improvement R&M 

schemes 




• Formation of the 
Project 

Implementation 
Teams as well as 
Project Monitoring 
Teams 

• Teams formation 
along with defined 
responsibilities 

• Project progress 
report 


• Appointment of 

consultant for 

engineering and 

projects monitoring 
services 

• Consultant 
appointment 

• Project progress 
report 


• Preparation of 

specifications 

• Specification 
prepared 

• Project progress 
report 


• NIT and tendering 

• Issue of NIT 

m Project progress 
report 


• Bid evaluation ana 
award of contracts 
for implementation 

• Bids evaluated 

and contracts 

awarded 

• Project progress 
report 

• Timely cash flow 
and material 

delivery 

• Execution of 

technical schemes 

• Project Evaluation, 

monitoring and 

support 

• Work progress 

• Project 
evaluation, tests 
& surveys 

• Project progress 
report 

• Evaluation, test & 
survey, eports 

• Generating unit 

shut down as per 

P'?n 

- Evolving Financial 
Mechanism 




• Appointment of 

financial consultant 

• Consultant 
appointment 

* Project pi ogress 
report 
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Project Strategy 

Objectively 

Verifiable indicators 

Means of 

Verification 

Assumptions 

• Interaction with 

• Consultation / 

• Project progress 


funding 

agencies/equipmen 

Workshops held 

report 


t manufacturers 

-Increasing 




Awareness / T raining 

• Consultant 

• Project Progress 


• Appointment of 

Appointed 

Report 


Consultant 




• Organising 

workshops / 

• Workshop / 

seminars held. 

• Program report 


seminars for 

spreading 




awareness and 

visits 




• Institutional training 

• Training 

© Program reports 


for power plant 
personnel 

programs held 

• Feed backs from 
participants 


• Procurement of 

• Equipment 

• Progress Report / 


T raining 

Procured and 

Physical 


Equipments 

Installed 

Inspection 



* For activity wise cost break-up refer Table 1 


w 
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10. Estimated Budget in Million US $ 

GEF - 91.755 

Co - financing - 35. 60 

(Gol Grant and Indian FIs) 

Total - 127.355_ 


■. .. --•‘safe*,. 

^FORMATION CONSTITUTION SUBMITTING PROJE.CTVBRIEE ; 


11. Information on the Project Proposer 

Ministry of Environment & Forest / Government of India 


12. Information on Proposed Executing Agency 

Centra 1 Electricity Authority / Power Utilities / State Electricity Boards 


13. Date of Initial Submission of Project Concept 


^FoWXTIO^Tofk^CO M P LETED 


14. Project Identification Number 


15. Implementing agency contact person 


16. Project Linkage to Implementing agency Program 
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TABLE - 1 ACTIVITY WISE ESTIMATE (IN MILLION DOLLARS) US $ 1 = Rs. 48 


SN 

Activity 

GEF . v'j v;> - ' •' - 

Co- 

Overall 

Risk Capital 

included in overafi 

financing 

1 

implementation of efficiency 

improvement R&M schemes 

91.19 

33.33 

35.60 

a) Formation of the Project 
implementation Teams as well as 
Project Monitoring Teams 

Covered in 1 (f) 


b) Appointment of consultant for 
engineering and projects monitoring 
services 

0.6 

c) Preparation of specifications 

Covered in 1 (b) 

d) NIT and tendering 

Covered in 1(b) 

e) Bid evaluation and • award of 
contracts for implementation 

Covered in 1 (b) 

f) Execution of technical schemes 

warn 

g) Project Evaluation, monitoring and 
support 


1 

-Evolving Financial Mechanism 

0.1 



a) Appointment of financial consultant 

Covered in 2 

b) Interaction with funding 

agencies/equipment manufacturers 


3 

Increasing Awareness / Training 





a) Appointment of Consultant 

0.1 


b) Organising workshops / seminars 
for spreading awareness and visits 

0.225 


c) Institutional training for power plant 
personnel 

Covered in 3(b) 

■ 

d) Procurement of Training 

Equipments 

0.09 

H 

■■■1 

Miscellaneous f Publication etc! 

0.05 



_ L 

Totalf 1+2+3+4) 

91.755 

33.33 

35.6 
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2 Project Description 


2.1 Project Rationale And Objective 

The proposed project under GEF Scheme titled "Stabilizing Green House Gas (GHG) 
Emissions from Indian Power Sector through Renovation and Modernisation of Thermal 
Power Stations" is intended to achieve improvement in thermal efficiency of coal based 
power stations. Improvement in plant efficiency will bring down the high level of 
consumption of coal per unit of electricity produced in Indian power stations and will 
ultimately reduce the Green House Gases Emissions. 


Other objectives of this project under GEF programme are to address various barriers, 
which are seen as main obstacles in bringing improvement on efficient operation of 
thermal power stations in India. Further details on the objectives and outcomes of this 
project are mentioned in the logical framewoik given at point 9 of Project summary. 


Presently, many of the coal based thermal power stations, which were installed a few 
decades ago or even in late 80's, are functioning much below their designed level of 
performance and efficiency. Major causes of such poor efficiency of coal based thermal 
power stations in Indian Power Sector are: 

• Technological barriers in adoption of modern practices/equipment for better 
performance 

• Financial constraints for implementing regular efficiency improvement schemes 

• Lack of awareness on modern technological developments in power sector and 
in prudent utility practices in carrying out efficient operation & maintenance. 

• Lack of state of the art control and instrumentation 

• Lack of training and exposure to modern techniques in unit operation 


Gol has taken the lead to redress the prevailing deficiencies in managing the power 
generation scenario, by way of bringing out several financial schemes for implementation 
of technical programs, in order to ensure output and environment improvement. Presently 
the project undei GEF programme will complement the efforts of Government of India 
(Go!) in achieving environmental friendly operation of thermal power stations. Since 
1984, several R&M programmes were implemented, several activities for increasing the 
output and reducing pollution have been completed, bringing in good results. Presently 
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Gol has taken up initiative for encouraging R&M schemes for coal based thermal pow« 
stations under Accelerated Power Development Programme (APDP) in association wit 
financial institutions. Further details on the R&M of TPS are mentioned under Annexure 


UNDP has brought out scheme on climatic change where in programmes related t( 
bringing reduction in GHG emission under Global Environmental Facility could be take 
up. India is eligible to get financing for such programmes. India has ratified the Unit© 
Nations Framework Convention on Climate Change (UNFCCC) on 1 st November' 1993 
The identified project is covered under Operational Program 5 (Removal of Barriers tt 
Energy Efficiency and Energy Conservation) of Global Environment Facility (GEF). Ove 
the years, Gol has brought notified norms for environmental friendly operation of TPf* 
and these guidelines / act are briefly mentioned under Annexure - 4 (Titled- 
Environmental Aspects Related to TPS in India) 


The outcome of implementation of the activities identified under GEF programme will be 
in line with the national priorities viz. quality power, economical generation by reduction of 
coal consumption & other operating cost improvement in local and global environment 
and reliability of powei. Noticeable improvement in electricity sector will have significant 
impact on national growth, as electricity is the important input for growth of a'! other 
sectors in the country. 


As mem.oned in Annexure - 7. 44 TPS have been identified, which are at presen' 
operating below the level of national average thermal efficiency (in other terms heat rate). 
Thus, on implementation of such schemes on all the identified TPS there will b 

“ GHG ““ *■ ■ «**»£ £?*!££,? 


As one of the objective under this programme is to prove the techno-economic viabiiitv 
and effectiveness of efficiency improvement schemes to all the power stations which are 

stabonf/n^Pl 9 ’ 7%°! "I!P | ® m | ntation in ‘^ee (3) of the specifically selected power 
stations (namely Kolaghat TPS, Faridaad TPS and GGSSTP Rooah as J nilot 

improvemenfon effident opera'tio^onhefrTps TtSh Pay ' n9 atten f ion in brin 9' n 9 
regular basis. Hence the project has a status of country driven project. 
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2.2 Current Situation 


Presently Gol is implementing R&M schemes in the existing poorly performing TPS under 
APDP. Gol has already sanctioned various schemes for R&M / LEP in 15 TPS amounting 
to Rs. 4750 Millions under APDP till 30 th September'2001. Thus the R&M schemes 
under APDP are considered as baseline course of action for improving the performance 
of the existing old power stations. 


Due to the fact that the country is facing acute power shortage, the thrust area of on¬ 
going R&M activities is on enhancing availability of generating units, present level of 
generation, reliability and bringing improvement in environmental conditions and safety. 
The present scenario of electricity sector is briefly covered in Clause - 2.2 of the 
Annexure - 2 of this report. Presently, there is energy shortage of 6.9% and peaking 
shortages of 12.5% in the country. As per the power demand projections, the demand is 
projected to increase at annual growth rate of 7 — 8 % per annum. To meet the projected 
demand Gol is contemplating massive capacity addition programme consisting of about 
1,00,000 MW in next decade. Additionally, certain short term measures have also been 
formulated which include renovation and modernisation including life extension works in 
existing old power station to improve their availability and PLF. CEA has formulated a 
National Perspective Plan for R&M and LE of TPS till the end of 11 th Plan (2012). In this 
Plan, R&M requirement of TPS in the country has been worked out. The Plan also has 
identified the Power Plants, which will become due for LEP during the next 10 years. It is 
estimated that the funds to a level of Rs. 168.02 billion would be needed in next ten years 
for taking-up R & M and LEP activities in these TPS. 


Presently the financial position of a number of state electricity boards / power utilities 
owning power stations is weak due to the fact that there is significant subsidy given to 
special sector by the government as well as due to unchecked high T&D losses. In order 
to strengthen the financial conditions of SEBs, Gol has taken many initiatives to improve 
the operational and financial management of the boards. Brief details on the initiatives 
taken by Gol f or improving the power sectors and current status of reform process in 
state electricity boards are respectively mentioned under Annexure - 5 and Annexure - 6. 


The consumption of coal by TPS in India during 1999-2000 was 220.74 Million Tonnes. 
The estimated CO 2 Emission in this year was 357.67 Million Tonnes, which works out to 
1.15 kg of CO* per Kwhr. This is considered to be very high. The high C0 2 emission is 
reflection of poor thermal efficiency of coal fired TPS. This'is further corroborated by the 
details given under Annexure - 7, showing existing 44 TPS in which the average Station 
Heat Rate exceeds by more than 10% from their design value. Out of these 44 stations, 
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in 28 power stations, the station heat rate is deviating by more than 20% from the desit 
values. 


The proposed project under GEF programme is R&M of existing TPS. No land acquisitic 
and ousting of landowners are involved under this programme. There is no ne 
displacement of habitation in the surrounding area. The environmental assumption is thi 
present emission norms and air quality norms will remain in force without any change an 
that there will not be any new environmental protection law / norms, which could force th 
inefficient power station to be shut down. The other developmental assumption is th: 
the prevailing situation of power shortages will continue in spite of the massive capacit 
addition programme envisaged in the country and other initiative taken by Gol, so th 
existing power plants will be called upon to run for the next 15 years. 


2.3 Expected Project Outcomes and Assumptions and Context 


As mentioned in above clause 2.2, the R&M schemes for TPS undertaken by Gol ars 
focussed on enhancement of generation, reliability and reducing pollution, whereas the 
project proposed under GEF programme is primarily intended for improvement in therma 
efficiency of TPS. 


The developmental objective of this project is to promote the efficient use of fossil fue 
(Coal) in generation of electncity, bringing significant reduction in Heat Rate from th?-’ 
present level, leading to substantial reduction in GHG emission and having significant 
global importance. As a pilot programme initially, three TPS out of the 44 inefficient 
thermal power stations, have been identified for implementation of proposed R&M 
schemes to demonstrate the benefits. The selection criteria of identifying these three TPS 
are mentioned in Annexurs - 9. Also enclosed is the synopsis of present status of 
identified three TPS in Annexure - 8 of this report. Certain R&M works at these three TPS 
had already been identified under APDP (Baseline), details of which are given in 
Annexure - 13. Majority of the identified R&M works under APDP are in fact delayed 
maintenance activities since the power plants could not carry out regular maintenance 
due tc shortage of funds. The other thrust area of these R&M works is to improve- 
generation, local environment and safety. Under the proposed GEF project, the R&M 
activities at these stations are to be complemented by undertaking some major efficiency 
improvement schemes, - details of which are given in Annexure -10. Some of the 
proposed R&M works will involve major modifications / retrofitting of existing equipment. 
The power stations have been reluctant to carry out these activities because of the risk 
involved, even though the manufacturers (OEM) had confirmed the technical viability of 
implementing the same for improvement of efficiency. As such the projeci will address 
these technological barriers (details given in Annexure. 12). 
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The R&M schemes identified under GEF project, will bring remarkable and sustainable 
improvement in the overall efficiency of the plants. A note on details on the necessity and 
benefits of the proposed R&M schemes are mentioned in Annexure - 11 of this report. 
The Implementation of R&M schemes at three identified power station will bring down the 
Heat Rate of these TPS consequently the CO 2 emission as per details given below Table 
- 1 . 


Table - 1 Reduction in Station Heat Rate (net) and reduction in CO 2 emission after GEF 
_ Project _ 


; SN 

. 

4 *7* 

Thermal .Power 
'Station 

_r«• . - -fr* 4 

~:r~ .-'W 

v*»or« « % 

» 4 

’ « 

Vfi 

Reduction 

*n Heat Rate J? 

^Reduction in C0 2 emission 

In Kcal / 
Kwhr 

W' 

■■ 35 ;' 

.jfe- ■■■ 

% ^reduction 

from ^baseline’ 
level ~'(As^ of" 
APDP) : 

.Reduction of ;C0 2 
■per unit (Kg/Kwhr) 

f.:. 

x r>-; “—.* 

Reduction of C0 2 
-per. '-'•*$£^annum 
v(average) in Million 
•NTonnes " v 

1 . 


351.7 

10.25 

0.140 

0.951 

2 . 

Faridabad TPS 

818.63 

17.37 

0.358 

0.333 

3. 

ESSSBHHH 

100.6 

3.36 

0.037 

0.309 


Note -1 The above Heat Rate reduction includes benefits of reduction in auxiliary 
power reduction. 

2 The reduction in Co2 emission in Million tonnes has been estimated 
Considering generation level same as in baseline. 

The other outputs expected after implementation of R&M works under GEF project at 
three power stations are reduced operating cost, improved availability (PLF) as per 
details given in Annexure - 1 for each power station. 


In order to achieve further environmental benefits, similar approach for improving the 
efficiency of balance 41 Thermal Power Stations will be undertaken by overcoming other 
barriers, including financial and awareness. With the above approach, the project will 
reap the best of the results on a sustainable long-term basis. 


2.4 Activities And Financial Inputs Needed To Enable The 
Changes 

1 

The activities proposed under the project (alternative course of action) are as follows: 
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(A) Implementation of R&M schemes as per details given in Annexure -10 in thres 
identified TPS for efficient operation as well as to overcome the technology 
barriers. The sub activities are briefly indicated below: 

• Project Implementation and Monitoring Teams will be formulated. 

• A reputed consultant shall be appointed (one for each TPS) for engineers 
and assistance in project monitoring and supervision, evaluation services. 

• The technical specifications will be prepared by SEB / consultants. ‘ 

• SEB will float the NIT and call for tenders / Eols from the reputed contractor?* 
for execution of the schemes. 

• Bid evaluation and award of contracts for implementation will be carried out to 
the consultants / SEBs. 

• Execution of technical schemes will be undertaken by the contractors undet 
supervision of the SEB / consultant. 

• Project Evaluation, monitoring and support will be provided by the consultant 
under overall supervision of SEB / CEA. 

(B) Development of a financial Mecharvsm for funding such schemes in other power 
stations in India. This will include following major sub-activities: 

• A reputed financial consultant shall be appointed by CEA / MoP for evolving 

innovative financial mechanism for undertaking similar schemes ai remainina * 
power plants. 


* Interaction with funding agencies/equipment manufacturers will be carried by 
the financial consultant / CEA / MoP through meetings/ workshops 

(C) Awareness among various stake holders and Training of the O&M personnel for 
afficient operation of thermal power projects 

A reputed consultant shall be appointed to evolve an effective 
awareness/training programme. 

' s ll" ar L Shs!! be or 9 anised by the consultant under the. 
supervision of CEA/MoP for spreading awareness 

* “ n f ‘ITT 5 for power plant Personnel shall be organised by the 
co. .sultant under the supervision of CEA/MoP 

* theldentffied TPs rei ° n ° f Simulators wil1 be P rocured for installation at two of 

estimated to bVuss q/° f activities identified under GEF programme is 

basehneIS IT" d0 " arS .; The cost of scheme under GEF programme is 

country The activitv wise rnJnf/'M UP Under APDP P ro 9 ram . to be implemented in the 
country. The actrvrty wise cost details are given in Table -1 of project summary. 
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Concurrently, the benefits after implementation of GEF schemes will also meet national 
objectives as mentioned below: 

• improvement in local environmental conditions 

• Improvement in Plant Reliability, availability and deliverance of quality power, 
ultimately having positive impact on the overall growth of the nation 

• Economical generation cost due to reduction in coal consumption and other 
operating cost. 

• Enhancement of capability of O&M staff after training, as proposed under GEF 
programme for efficient operation of TPS 


2.5 Sustainability Analysis and Risk Assessment 


The schemes identified under GEF programme are techno commercially viable. Few of 
significant parameters for assessing the viability are mentioned in the Table - 2. The 
viability of the project is calculated based on the consideration that the cost incurred are 
the capital cost. 


Table - 2 Returns on Implementation of the Schemes Under GEF Programme at a 
Glance 


Sn 

Parameter 

■ -ri 

Kolaghat TPS, 

<• ti* • 

. 

Faridabad TPS 

i* • AJW. 

— 

GGSSTP, 

~Ropar 

1 

Pay back period in 
Years 

3.05 

1.9 

3.57 


IRR in % 

23.69 

36.41 

20.00 


For further details on above benefits, please refer the Annexure -1 (Incremental Cost 
Analysis) 


It is envisaged that after implementation of identified activities in three power stations 
under GEF Programme, similar schemes for improving the efficiency of thermal power 
stations will be replicated at remaining 41 TPS. 
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The implementation will be achieved with the initiatives as mentioned in project summary 
under the GEF Programme, which are as follows: 


• Spreading of awareness among various stakeholders including Financial 
Institutions, Power Generating Utilities, and Electricity Regulatory Commissions 
etc. 


• To develop financial mechanism in consultation with the Financial Institutions, 
Power Plant Authorities and Financial Consultant (Financial Consultant shall be 
appointed during the course of implementation of this project under GEF 
Programme). 


As it is evident from the analysis carried out for the viability of the schemes at three 
power stations that the improvement in operation efficiency of thermal power station will 
result into substantial savings in the revenue expenditure. The reduction will be directly 
attributabie to saving on account of reduction in fuel consumption as well as other 
associated expenses related to Operation and Maintenance. 


On reviewing the scope of improvement in present heat rate of identified 41 TPS for 
replication of efficiency improvement schemes, it is envisaged that the implementation of 
efficiency improvement schemes in these power plants will be bankable and self 
sustainable in context with financial returns. In such a way, during the implementation of 
schemes under GEF Programme for three Power Stations, the financial Institutions will 
be convinced to lend the money to genarating utilities for implementing such schemes. 


The major risks involved in realising overall objectives are as follows: 


Technological risk: 

h a S „T e h n j!°„ ned in H Ann ® xure - 12 (Titled - Technology Barriers), a few of the modifications 

- he t ® c . hnol °9 lcal risks-as these modifications will finally result 
*n?i ^ ° f f s ' 9n P hll0S °P h y- However, this has been reviewed thoroughly 


Financial risk: 
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The Indian Financial Institutions and the equipment manufacturers may not be able to 
provide the required funds for replication of the R&M schemes in all other identified 
power stations. To overcome this risk, International-funding agencies shall be 
approached. If required, Gol shall be approached for providing funding for efficiency 
improvement R&M schemes in other power stations. 


Lack of Response from power station authorities for replicating of the schemes: 

There could be lack of response even after conducting awareness program as proposed 
under the project for replicating the R&M schemes in some thermal power stations. In 
such-a situation following policy initiatives could be undertaken: 


• Incentive schemes shall be formulated for cash award to the power plants for 
improvement of overall heat rate. 

• The government shall be approached for directions to regulatory commissions to 
enforce implementation of R&M schemes to improve efficiency to the specified levels. 


2.6 Stakeholder Involvement and Social Assessment 


During the preparation of Project, various stakeholders viz SEB/ Utility companies, 
Regulators, NGO, Pollution Control Board, Environmental agenc'es etc. have been 
consulted. The project has received overwhelming support of ail the stakeholders. The 
support letters from following agencies are enclosed under Annexure -16. 

t 

For Kolaghat TPS 

Kolaghat Thermal Power Station, West Bengal Power Development Corporation Ltd. 

West Bengal State Electricity Board, Kolkata 
W.B. Electricity Regulatory Commission, Kolkata 
West Bengal Pollution Control Board, Kolkata 
Kolaghat Building Centre, Midnapore 

Forum of Scientists, Engineers and Technologists (FOSET), Kolkata 

For Faridabad TPS 

Faridabad Thermal Power Station, Haryana Power Generation Corporation Ltd. 

Haryana State Pollution Control Board, Chandigarh 


4 
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Haryana Vidyut Prasaran Nigam, Panchkula 
Haryana Electricity Regulatory Commission, Panchkula 
Rashtriya Chetnashakti Foundation, Faridabad 
Green Cross Society, Gurgoan 


For Guru Gobind Singh Super TPS, Ropar 

Guru Gobind Singh Super Thermal Plant ( Punjab State Electricity Board) 
Punjab Pollution Control Board, Chandigarh 
Punjab State Electricity Regulation Commission 
Ropar Thermal & Ambuja Affected Committee (Ropar) 

2.7 Increment Cost Analysis 


The R&M schemes going to be undertaken under APDP are considered to be the 
baseline. As the baseline objectives in the country are driven with the fact that there is 
significant gap between supply and demand of power. The primary focus of !he Gol is to 
enhance the availability by implementing the R&M schemes at TPS 


„* F« S t haS $ een done b V computing cost and benefit both (local 
i 9 H?= b ra f ° r , n ® xt flfteen y ears u The various cost streams have been levelised taking 
• 0 d sc ount factor assuming the constant prices. Both cost and benefits have beer 1 
normalised with the generation. Detailed calculations are given in Annexcre* The 
incremental cost per tonne of C0 2 abatement works out as follows: 


Table - 3 Incremental cost per Tonne of C0 2 


Sn "■ 

Parameter 

Kolaqhat TPS 

Fandabad TPS 

GGSSTP RoDa*" 

1 

CO 2 abatement 
Rupees per tonne 

-32.50 

(US$ -0.577^ 

-112.13 

(US$ -2.331 

-27.18 

(US$ -0.5661 


m h en«o C n h ed me abo d ve r ^ impr0Vement in <*Wency of TPS. As 

protection to the globa, env^n^ ^ SS ^£2“ 
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The financial mechanism is proposed to be evolved for implementing such schemes at 
other TPS. This will make the process of funding such schemes self sustaining and 
further details are mentioned in clause 2.5. 


The funds available as co-financing is mentioned in Point 12 of Project summary above. 


2.8 Budget 


■ 

Description 

Amount iri i-US, $ 
(million) 

Remarks . / ■ 

1 

PDF 

. 

• 

2 

Personnel 

0.8 

0.6 for technical consultant, 
0.1 for consultant for 
evolving financial 

mechanism and 0.1 for 
awareness/training program. 

3 

Subcontracts 

90.44 

List of activities are 
mentioned in Annexure - 10 

4 

Training / 

Workshop 

0.2 

For modules/ seminar 

5 

Training Equipment 

0.09 

Two Simplified Version of 
Simulators 

6 

Travel 

0.075 

120 Man visits considered to 
visit three plant sites for 
regular monitoring over 
three years equivalent to 
0.05 Million and 60 Man 
visits at various location for 
spreading awareness 

equivalent to 0.025. 

7 

Evaluation Mission 

0.1 

For functioning of PMC 
under CEA 

8 

Miscellaneous 

0.05 

Publication 


Total 

91.755 
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2.9 Implementation Plan 


The project is likely to be completed in 62 months. The activity work bar chart is enclosed 
at Annexure -15. 


2.10 Public Involvement 


Stakeholder Identification 


The Stakeholders who will be executing, co-executing or all as collaborators in the project 
activities are as follows: H 

i) The Power utilities and State Electricity Boards who own the Power Plant will be 

? e R t M .i Che n T es in . their res P ectlve power stations through the consultant 
and contactors. For ihe Pilot Project the Power Utilities/ SEB are:- 

West Bengal Power Development Corp. Ltd. (WBSPDCL) in respect of Kolaaaht tp<?/ 

project activities 4 indiCa ‘ eS * he distributicin of responsibilities for implementing the various 


The others stakeholder are described below 


i) T 


three power statioTs^ected^orthf P pibT FYo™ ^ t h° W f r stations in respect of 
purchasers of power Pl,ot Pro > ect ’ th e following are the bulk 
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Kolgaht TPS 

West Bengal Power Development 
Corp. Ltd. (WBSPDCL) 

Faridabad TPS 

Haryana Vidhyut Prasaran Nigam Ltd. 
(HVPNL) 

GGSSTP, Ropar 

Punjab State Electricity Board (PSEB) 


ii) The pollution control board of the respective state who are responsible for 
controlling the pollution from the various industries including the power station. In 
respect of three power stations selected for the power project, they are West 
Begal Pollution Control Board (WBPCB), Haryana Pollution Control Board 
(HSPCB) and Punjab Pollution Control Board (PPCB). 

iii) The electricity regulatory commissions of the respective states who are 
responsible for approving generation, bulk and retai 1 tariff for the power 
utiiities/SE3 In respect of three power stations selected for the power project, 
they are West Bengal Electricity Regulatory Commission (WBERC), Haryana 
Electricity Regulatory Commission (HERC) and Punjab Electricity Regulatory 
Commission (PERC). 

iv) Ministry of Power (MOP), GOI. MOP is responsible for policy matter relating to 
power sector 

v) Financial Institution (FIs). The FIs will be providing the fund for replication of the 
R&M schemes in the other power stations. 

vi) National Power Training Institute (NPTI). The training programme for O&M staff is 
proposed to be conducted through NPTI. 

vii) The local public/NGOs. 

Information Dissemination and Consultation 

For the Pilot Project, the various stakeholders namely concerned Power Utilities/SEB, 
concerned Power Purchasers. Concerned Pollution Control Boards, Electricity regulatory 
Commissions for two of the three power stations viz.; WBERC & HERC and NGOs have 
already been consulted through meetings as well as writing letters. All these 
stakeholders have supported the project and letters received from them are enclosed in 
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Annexure-16. PERC has sought certain clarifications in respect of GGSSTP, Ropar, 
which has been furnished to them and their response is enclosed. 

After the successful completion of the pilot project, interactions with the financial 
institutions, power utilities/SEBs as well as other stackholders will be held by conducting 
workshops, meetings and through magazines, newspapers etc. 

Stakeholder Participation 

Covered under above 

Social and Participation issues 

Not applicable 

2.11 Monitoring & Evaluation Plan 


The Power Utilities/SEB will be responsible for implementation of R&M schemes at their 
respective power stations. The project will be co-executed by CEA as a co-ordinatir.g 
agency which will be single focal point for GEF /UNDP. CEA will constitute Project 
Monitoring Cell (PMC) and appoint a senior officia 1 as Project Director (PD). Project 
Director will head the PMC. An R&M cell will be constituted at each of the three power 
stations to have smooth co-ordination with CEA. PD will monitor the progress of the 
implementation of R&M schemes in the three identified TPS of the pilol project. The R&M 
cell at each of the three power stations will submit to PMC the monthly progress reports 
during implementation of the R&M schemes and monthly power stations operational 
reports after the completion of the R&M schemes, and based on these reports PMC will 
prepare a consolidated monthly progress report as well as station operational reports. 


PMC will also prepare monthly progress reports on the interaction with the FIs on 
evolving a financial mechanism as also on the awareness programme for replication of 
R&M schemes in other power stations. The monthly progress report on the training 
programme for O&M staff shall also be prepared by the PMC. 


CEA, as co-executing agency will be responsible for all dealings with GEF/UNDP to get 
the allocation of funds as required for the implementation. They will also be responsible 
for timely distribution of allocated funds to the concerned Power Utilities/SEB and others. 
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After the implementation of the R&M schemes, the evaluation of performance parameters 
at the identified three TPS will be carried out by the respective consultants within 6 
months of completion of R&M schemes based on the performance test/energy audit 
report, station power plant operational reports. The respective consultant will prepare the 
evaluation report at the end of programme for evolving financial mechanism and 
awareness & training programmes. 


After the completion of the project, PMC will prepare an evaluation report on the 
fulfillment of the objectives of the project. 


2.12 Tendering & Procurement Procedure 

2.12.1 Introduction 

For the present project under GEF programme, a substantial share of the project cost will 
be utilised to procure technical equipment / machinery / services. In view of the same, the 
prudent tendering procedures will be followed for this project. A few of the significant 
features of tendering procedures are as foilows- 

• International competitive bid 

• Consideration of past experience, financial and credibility of the contractor 

• Due recognition of availability of state of art technology available with the bidders 


These procedures will be similar to guidelines for procurement of goods / services by the 
World Bank. However, the essence of tendering procedure will be to prepare conducive 
environment for active participation by the bidders 


2.12.2 Procedures 

In order to achieve the ultimate objective of procurement of quality product / services 
following steps will be followed — 

a) Preparation of specification for procurement of the goods. 

b) Notice Inviting Tenders (NIT) will be published in the leading news-papers as well as 
in other advertising modes for inviting the Expression of Interest (Eol). 

c) To finalize the criteria for evaluation of competence of bidders for undertaking such 
jobs. 

d) To invite the qualified bidders for submitting the techno-commercial and financial bids 
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e) Finalisation consoiidated evaluation criteria for the award of the contract with due 
weightage to technical offer, compliance by the bidders to stipulated commercial 
conditions as well as financial offer for the specific assignment. 

f) Pre bid conference for clarification to the queries of bidders 

g) Public opening of the financial offer 

h) Negotiations with the bidder having most techno-commercial competitive offer. 

i) Award of contract. 
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Stabilizing Green House Gases From Indian Power Sector 
Annexure - 1 


ANNEXURE-1 

INCREMENTAL COST ANALYSIS 


mLAGHATJPS^^ „. ’ 

Total C02 emission saving per unit Tonne per unit of power 


of power (APDP - GEF) 


0.0015 

Difference of Total NPV per unit of 

Rs per unit 


(GEF -APDP) 


-0.0503 

Rs per ton of C02 abatement 

Rs per Tonne 

-32.50 

Pay back period 


3.05 years from GEF 

IRR 


Implementation 

23.69% 

PRiDABAD TPS 

Total C02 emission saving per unit 

Tonne per unit of power 

0.0039 

of power (APDP - GEF) 

Difference of Total NPV per unit of 

Rupees of Unit 

-0.4420 

(GEF -APDP) 

Rs per ton of C02 abatement 

Rs per tonne 

-112.13 

Pay back Period 


1.9 Years after GEF 

IRR 


Implementation 

36.41% 


Total C02 emission saving per unit 

Tonne per unit of power 

0.0004 

of power (APDP - GEF) 



Difference of 1 otal NPV per unit of 

Rupees per unit 

-0.0112 

(GEF -APDP) 

Rs per ton of C02 abatement 

Rs per tonne 

-27.18 

Pay back Period 


3.57 Years from GEF 

IRR 


Implementation 

2C.00% 
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Annexure -1 
Kolaghat TPS (Inputs) 

INPUTS 





PLF at present 

% 

56.3 

PLF after APDP 

% 

61.28 

PLF after GEF Project 

% 

64.35 

Loss in PLF during GEF considering 
implementation of technical schemes at two units 

% 


per annum 


8.33 

Aux Power Consumption at Present 

% 

10.19 

Aux Power reduction after APDP 

% 

0.69 

Average Aux Power Reduction after GEF Project 

% 

0.29 

Calorific Value 

Kcal/Kg 

4212 

Station HR at prevailing condition 

Kcaf/Kwhr 

3135.0 

Station HR reduction after APDP 

Kcal/Kwhr 

30.0 

Station HR reduction after GEF Project 

Kcal/Kwhr 

309.35 

Coal Cost 

Rs per tonne 

1200 

Total Oil Required at present 

Kilo Litres 

19205 

Start up Oil 

% 

27 

OH for Support for Generation 

% 

73 

Oil Cost 

Rs per KiloLitre 

15900 

Reduction of Slart Up Oil by APDP 

Kilolitre 

0 

Reduction of Start Up Oil by GEF Project 

Kilolitre 

2700 

O&M Cost for Maintenance at Present 

Million Rs 

643.7 

O&M Cost for Establishment Constant 

Million Rs 

326.7 

O&M Cost for Maintenance after APDP 

Million Rs 

579.33 

O&M Cost for Maintenance after GEF Project 

Million Rs 

550.36 

APDP Fund Phasing 

1st Year 

Million Rs 

147 

2nd Year 

Million Rs 

702.8 

3rd Year 

Million Rs 

119.4 

GEF Project Fund Phasing 

Million Rs 

2232 

2nd year 

Million Rs 

744 

3 rd Year 

Million Rs 

744 

4thYear 

Million Rs 

744 
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Situation After Implementation of R&M Activities under APOP (Baseline) 
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AnneXU'O - 1 

Kolaghat TPS (Calculations) 

Situation After Implementation of R&M Activities under APDP and GtF Project 
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Kolaghat TPS (Calculations) 
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Stabilizing Green House Gases From Indian Power Sector 
Annexure -1 

Faridabad TPS, Faridabad (INPUTS) 


INPUTS 


,FARIDABAD 




PLF at present 

% 

54.56 

PLF after APDP 

% 

64.50 

PLF after GEF Project 

% 

72.00 

Loss in PLF during GEF Project Implementation 

% 

13.89 


Aux Power Consumption at Present 

% 

13.02 

Aux Power reduction after APDP 

% 

0 

Aux Power Reduction after GEF Project 

% 

0.16 

Calurific Value 

Kcal/Kg 

4519 

Station HR at prevailing condition 

Kcal/Kwhr 

4158.8 

Station HR reduction after APDP 

Kcal/Kwhr 

60.0 

Station HR reduction after GEF Project 

Kcal/Kwhr 

705.74 

Coal Cost 

Rs per tonne 

2200 

Total Oi! Reauired at present 

Kilo Litres 

4210 

Start up Oil 

% 

27 

Oil for Support for Generation 

% 

73 

Oil Cost 

Rs per 

KiloLitrc 

12686 

Reduction of Start Up Oil by APDP 

K'lolitre 

0 

Reduction of Start Up Oil by GEF Project 

Kilolitre 

0 

O&M Cost for Maintenance at Present 

Million Rs 

85.9 

O&M Cost for Establishment (Constant) 

Million Rs 

177.5 

O&M Cost for Maintenance after APDP 

Million Rs 

82.464 

O&M Cost for Maintenance after GEF Project 

Million Rs 

74.22 

APDP Fund Phasing 

1st Year 

Million Rs 

79 

2nd Year 

Million Rs 

79 

3rd Year 

Million Rs 

79 


GEF Project Fund Phasing 

Million Rs 

709 

2nd year 

Million Rs 

237 

3 rd Year 

Million Rs 

236 

4thYear 

Million Rs 

236 


1 of 1 




Farldabad Thermal Power Station 
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Stabilizing Green House Gases From Indian Power Sector 

Annexure -1 

Farldabad TPS, Farldabad (Calculations) 

Situation after Implementation of R&M activities under APDP (Baseline) 
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Farldabad TPS, Farldabf-d (Calculations) 
Situation after implementation of R&M activities under APDP and GEF Project 
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btaoiiizing G*een House Gases From Indian Power Sector 
Annexure •1 

Farldabad TPS, Farldabad (Calculations) 
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Stabilizing Green House Gases From Indian Power Sector 

Annexure -1 

GGSSTP, Ropar (INPUTS) 


INPUTS 

jGuru.Gobind Singh Super fherrnai Po weFst atioir^Robar 


PLF at present 

% 

74.3 

PLF after APDP 

% 

75.0 

PLF after GEF Project 

% 

75.0 

Loss in PLF during GEF Project Implementation 

% 

8.33 

Aux Power Consumption at Present 

% 

8.12 

Aux Power reduction after APDP 

% 

0 

Aux Power Reduction after GEF Project 

% 

0.28 

Calorific Value 

Kcal/Kg 

4160 

Station HR at prevailing condition 

Kcal/Kwhr 

2774.7 

Station HR reduction after APDP 

Kcal/Kwhr 

27.7 

Station HR reduction after GEF Project 

Kcal/Kwhr 

84.34 

Coal Cost 

Rs per tonne 

1980 

Total Oil Required at present 

Kilo L itres 

16605 

Start up Oil 

% 

27 

Oil for Support for Generation 

% 

73 

Oil Cost 

Rs per 

KiloLitre 

7538.83 

Reduction of Start Up Oil by APDP 

Kilolitre 

0 

Reduction of Start Up Oil by GEF Project 

Kilolitre 

2700 

O&M Cost for Maintenance at Present 

Million Rs 

289.1 

O&M Cost for Establishment (Constant) 

Million Rs 

469 

O&M Cost for Maintenance after APDP 

Million Rs 

260.'i 9 

O&M Cost for Maintenance after GEF Project 

Million Rs 

247.18 

APDP Fund Phasing 

2nd Year 

Million Rs 

167 

3rd Year 

Million Rs 

168 

4th Year 

Million Rs 

168 

GEF Project Fund Phasing 

Million Rs 

1400 

2nd year 

Million Rs 

467 

3 rd Year 

Million Rs 

467 

4thYear 

Million Rs 

466 
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GGSSTP TrS, Ropar j Calculations) 
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ANNEXURE- 2 

Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 


2.1 Introduction 

Electricity is vital input to ail form of economic activity, be it agricultural, industrial, 
transport and commercial. During the last five decades since independence, 
there has been tremendous growth in electricity generation in India. The installed 
capacity has grown over 74 folds since independence leading to growth in 
energy generation of over 120 times in the corresponding period. 


Electricity generation has come to be increasingly dependent on thermal power 
stations. Both hydro and nuclear have not kept pace with the plans due to 
various reasons. Thermal power sector presently accounts for about 71% of the 
total installed capacity in the country and in the year 2000-2001 over 81% of the 
country's total electricity generation has come from thermal stations. 

2.2 Present Situation of Electricity Sector in India 
2.2.1 Salient Features at A Glance 


Present Installed Capacity of India as on 31.07.2001 was as below: 


Thermal 

Hydro 

Nuclear 

Wind 

Total 


72634.17 MW 
25289.53 MW 
2860.00 MW 
1339.96 MW 
102123.66 MW 


Energy Shortage - 6.9% 

Peak Demand Shortage - 12.5% 


2.2.2 Other Parameters At a Glance 


Plant Load Factor (1999-2000) - 67.3% 

(For Thermal Power Stations) 

Coal Consumed (1999-2000) - 220.74 Million Tonnes 

(In Power Sector) 
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ANNEXURE- 2 

Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 


Table 2.2 Status of Various Unit Sizes in the Country as on 31.03.2001 


Unit Sizes (MW) 

Number of 
Units 

' 

% of Total 
Thermal Capacity 

30 

19 

524 

0.73 

32,35,-40 

9 

334 

0.46 

50 ~ 1 

19 

850 

1.18 

55, 57.5, 50 

6 

291 

0.40 

60 

25 

1,485 

2.07 

62.5 

10 

625 

0.87 

63.5,67.5,68,70,75,77 

14 

960 

1.34 

82.5 

4 

320 

0.45 

100 

11 

1,047 

1.46 

105 

3 

315 

0.44 

110 

37 

4,040 

5.62 

120 

21 

2,500 

3.48 

125,130, 150 

11 

1,750 

2.43 

200 

23 

4,600 

6.40 

210 

128 

26,880 

37.38 

250 

6 

1,500 

2.09 

500 

23 

11,500 

15.99 


2.3.2 Technology Development of Coal Fired Thermal Powsr 
Station 

Barring a few units installed in early 50s having stoker fired boilers, all coal fired 
units in the country use pulverised coal firing technology. However, there have 
been improvements in the design of auxiliary equipment / systems like mills, 
fans, air pre heaters, burners and firing system to evolve reliable operation with 
low quality Indian coals. Indirect firing was adopted for some smaller size of units 
of upto 110 MW. However, ail units of 200 MW and above adopt direct firing. 
Tower type boiler design was introduced on experimental basis for overcoming 
ash erosion and tube failure problems. These designs have become popular with 
some utilities and six numbers of tower type boilers are operational at Vijaywada 
and two at Raichur TPS of KPCL. 
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Stabilizing Groan Mouse Gaser* From Indian Power Sector 
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Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 



Situation after implementation of R&M activities under APDP (Baseline) 
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Plant Load Factor (2000-01) - 69.0% 

(For Thermal Power Stations) 

Coal Consumed (2001 -02) - 248 Million Tonnes 

(In Power Sector) (Projected based on consumption in 

1999-2000) 

2.3 Development of Thermal Power Sector in India. 

2.3.1 Coal Fired Thermal Power Stations. 

•As mentioned in clause 2.2.2, coal based thermal power stations have 
substantial share of the total installed capacity in the country. Table 2.1 
represents the technical (operating) parameters vis-a-vis unit size. The number 
of various capacity coal based thermal power units installed in the country are 
presented in tabular form under Table 2.2. 


Table 2.1 Unit Sizes and Parameters 


Unit Size ^ 

Commonly. Adopted Parameters of 
Steam •■a- ' >-• 

10 MW -30 MW 

42.22 Kg/cm 2 ,455°C 

30 MW - 50 MW 

60 Kg/ cm 2 ,482°C ' 

50 MW - 6C MW 

88 Kg/cm 2 ,510°C 

90 Kg/cm 2 ,535°C 

60 MW -100 MW 

90 Kg/cm 2 ,535°C 

102 Kg/cm 2 . 535°C 

Reheat Units 

8CMW- 100 MW 

102 Kq/cm 2 , 535°C / 535°C 

110 MW-250 MW 

1 27 Kg/cm 2 , 535°C / 535°C 

130 Kg/cm 2 ,535°C/535°C 

1 50 Kg/cm 2 ,535°C / 535°C 

500 MW 

168.8 Kg/cm 2 .538°C / 538°C 

1 70 Kg/cm 2 , 535°C / 565°C 
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Two units of once through sub-critical units of tower type design were installed at 
Talcher STPS of NTPC, Talcher with a view to gain hands on experience of once 
through technology. These are operating satisfactorily. 


While most of the 500 MW units have been built indigenously, few of 500MW 
units are also outsourced from other countries. Technology advancements are 
constantly being made by the indigenous manufacturers. Advanced technology 
with improved profile of more efficient blading for 500 MW LP turbine module is 
being implemented at few of the 500 MW units in the country. 

Thermal power station units of 660 MW having super critical parameters have 
been cleared by the Government for installation by NTPC. Fluidised bed 
combustion technology is available for firing high ash & sulphur coals or coal 
washery rejects and a few of IPPs, Utilities and captive power producers have 
gone adopting this technology for relatively small units of 30-125 MW capacity. 
With the vast capacity addition programme for the next ten years, it will become 
desirable to add higher unit si?.es (700-900 MW) tc achieve tne addition in 
shortest possible time. Further, adoption of supercritical parameters wouid also 
become essential to keep the emission of green house gases under control. 

2.4 PLF Growth in Last Decade 

Table 2.3 represents the improvement of PLF from 53.9% at the beginning of the 
last decade to 69% at the end in thermal power stations. 

Table 2.3 Thermal Stations PL F for Last Decade 


Year 

a 

91- 

92 

92- , 93- 

93 1 94 

94- 

95 

95- 

96 

96- 

97 

97- 

98 

98- 

99. 

99- 

00 

00^ 

01 

PLF 

% 

53.9 

55.3 

57.1 

61.0 

60.0 

63.0 

64.4 

64.7 

64.6 

67.3 

69.0 
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2.5 Future Projection of Electricity In India 

The 16 th Electric Power Survey (EPS) covering year wise projections concluded 
that an addition of 1,03,000 MW would be required during the decade beyond 9 th 
Plan i.e. during(2002 - 2012). The break up of capacity addition projections 
based on mode of generation is given in Table - 2.4. 

Table 2.4 Generation Mode for Project Capacity 


Type ~ 

Installed 
Capacity by 
9 th Plan End 

'^Capacity Addition During 

Installed 

Capacity by 11 th 
Plan End in MW 

10 ,h Plan' ( 
2002-07) : 

11 th Flan ( 
2007-12) 

ER3EMH 

26,246.2 

17,311 

17,962 

61,521.2 

Thermal 

74,754.8 

28,328 

39,903 

142,985.8 

Nuclear 

3,105 

1,300 

3,195 

7,600 

Wind 

900 


. 

900 

Total 

105,008 

46,939 

61.060 

213,007 


Out of totai capacity addition envisaged for 10 th and 1 1 th plan, about 65% is to 
come from thennal power schemes. About 30% of the total thermal power 
schemes are in central sector, about 12% in state sector and balance 537o in the 
private sector. 


As at present, Coal / Lignite (fossil fuels) will be dominant fuel for thermal power 
projects envisaged for benefits during 10 th & 11 th plans. The capacity being 
envisaged in 10 & II? 1 plans based on use of coa! / lignite is 52,349 MW, which 
is about 78% of the total thermal capacity addition. 
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3.1 Renovation and Modernisation 


Renovation and Modernisation (R&M) and Life Extension (LE) of the existing old 
power stations has been recognised as one of the most cost effective options to 
achieve additional generation from existing units at low cost and short gestation 
period in India. This is primarily undertaken to meet the steep rise in the demand 
of electricity. In addition to generation improvement, which is the primary 
objective of these schemes / programmes undertaken, other benefits achieved 
from R&M are 


• Limited Improvement in Environmental Emission 

• Limited Improvement of Efficiency 

• Substantial Improvement in Availability, Safety and Reliability 


The various R&M programmes undertaken since 1984 are as follows: 

3.1.1 Renovation and Modernisation (R&M) Phase - 1 


Government of India (Gol) recognised the importance of R&M way back in 1984 
and a centrally sponsored programme called as 'Phase - 1 R&M programme' 
was launched in 1984 for renovation and modernisation of 34 nos. of thermal 
power stations covering 163 nos. of thermal units in the country. Gol sanctioned 
3 Central Loan Assistance (CLA) of Rs. 5000 Millions for the programme. The 
programme was successfully completed in the year 1992 and an additional 
generation of about 10,000 MU / annum was achieved against a target of 7,000 
MU / annum. An amount of Rs. 10660 Millions was incurred on the programme 
comprising of Rs. 4020 Mtilions as CLA and Rs. 6640 Millions under State Plan. 


Out of tctai expenditure incurred, the percentage break up on different activities 
is given in Table - 3.1 
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Table 3.1 Expenditure in Different Areas in R&M Phase -1 


Area 

% Expenditure 

General Improvement 

18% 

Environment Improvement 

47% 

Efficiency Improvement 

3% 

Safety & Reliability 

i% 

Availability Improvement 

31% 


3.1.2 Renovation and Modernisation (R&M) Phase - II 


The phase - II R&M programme for 44 Nos. of thermal power stations was taken 
up in year 1990 - 91. As no central loan assistance (CLA) was provided by Goi 
for this programme, the Power Finance Corporation (PFC) was assigned to 
provide loan assistance to State Electricity Boards (SEBs) for R&M works. 
However, this programme could not orogress as per schedule mainly due to non¬ 
availability of timely loans from PFC and weak financial condition of SEBs. 


By the- end of Eighth Plan (March 1997) only about 50% cf the works could be 
completed on all India basis. After partial completion of these works an additional 
generation of 5000 MU per annum was achieved. Also, Life Extension works on 
4 units of Neyveli TPS of total 300 MW capacity were completed. An amount of 
Rs. 8620 Millions was incurred during eighth plan. CEA reviewed the phase - II 
R&M programme and balance activities still required to be carried out were 
included in the ninth plan R&M programme (i.e.next phase). 


Out of total expenditure Incurred on R&M phase - II programme the percentage 
break up on different activities given in Table - 3.2 
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Table 3.2 Expenditure in Different Areas in R&M Phase - II 


Area 

% Expenditure 

General Improvement 

10% 

Life Extension 

23% 

Environment Improvement 

30% 

Efficiency Improvement 

6% 

Safety & Reliability 

2% 

"Availability improvement 

29% 


There were no shortfalls in achievement targeted from R&M phase- I 
programme. However, due tc shortage of funds with most of the SEBs, only 
partial works could be completed under Phase - II programme. 


3.1.3 Accelerated Power Development Programme (APDP) 


The Gol has approved a new scheme called APDP. Under APDP, funds in the 
form of grant and loan sre being provideG to strengthen the existing power 
system including R&M of thermal power stations. During year 2000 - 2001, an 
amount oi Rs. 10 billion (USS 208 Million) was sanctioned as additional cential 
plan assistance. During the year 2001 - 2002 an amount of Rs. 15 billion ( US $ 
31.25 Million) is proposed to be provided under APDP. This scheme will continue 
till the end of 11 Plan ie. 2012. However, major share of these funds will be 
earmarked for improvement of Transmission &Distribution. 


Under APDP, the entire cost will be met in the form of grant to the order of 90% 
and balance 10% as loan for special category states (Jammu & Kashmir, 
Himachal Pradesh, constituent states of North Eastern Region including Sikkim), 
in case of states not covered under special category, 50% of project cost will be 
met from APDP out of which half will be in the form of the grant and half in the 
form of the loan. The utility from their internal resources or loan from PFC (Power 
Finance Corporation Limited)/REC (rural Electrification Corporation Limited) /FIs 
(Financial institutions) /Supplier’s Credit would meet the remaining 50% of the 

°!r^ e ^° jeC A Jo h |rT F P is providin 9 loan s for R&M at concessional interest 
ra.e under their AG&SP. Since the funds for R&M of TPS under AG&SP are 

limited, it may not be possible to take up all activities under this scheme. 
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3.2 National Perspective Plan For R&M and LEP of TPS 

CEA has formulated a National Perspective Plan for R&M and LE of TPS till the 
end of 11 th Plan (2012). In this Plan, R&M requirement of TPS in the country has 
been worked out. The Plan also has identified the Power Plants, which will 
become due for LEP during the next 10 years. As it is evident from the Table - 
3.3, huge investment is required for the purpose. 


This plan has been prepared on the assumptions that units, which have run over 
10 years become eligible for being covered under R&M scheme and plants which 
have run for more than 20 years or hundred thousand running hours have been 
considered for RLA studies. Units, which are more than 25 years old, become 
due for LEP. it has further being assumed that the units will be brought back to 
their rated capacity and that the rated capacity would be available for another 15- 
20 years after completion of LE works. 


Table 3.3 Perspective Plan At a Glance 


s 

N 

Particulars 

9 th Plan (1997-02) 

10 lh Plan (2002- 
07'. 

11 lh Plan (20C7 - 
12) 

R&M 

LEP 

Total 

R&M 

LEP 



LEP 

Total ! 

1 

No. of stations 



56 

_ 

m 

50 



38 

2 

No. of units 
covered 

191 

42 

233 

68 

g 

175 

75 

44 

119 1 

i 

3 

Capacity 
Covered • MW 
Derated 

25856 

3091 

28947 

17310 

11022 

28332 

20140 

7860 

28C00 . 

i 

1 

Funds 

Requirement in 
Rs.in Millions 

23725 

27214 

50939 

19030 

74975 

94005 

24940 

49C80 

74020 


Benefits 



■■ 

m 






9 



• 


s 


E5 




i 

Additional 
Generation MU 
per year 

11000 


11000 

4250 


4250 

4850 


4850 
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s 

N 

Particulars 



EbhHWMH 

R&M 

LEP 

Total 

R&M 

LEP 

Total 

R&M 

LEP 

Total 

li 

Equivalent 
Capacity at 

75% PLF 

(MW) 

1675 


1675 

650 


650 

740 


740 

B 











1 

Capacity 
available after 
LE Works 

(MW) 


3269.5 

3269.5 


11292 

11292 


7910 

7910 


Tcta! Funds requirement during 9 th , 10 th and 11* plans: Rs. 218.96 Billions 
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4.1 Introduction 

Indian power sector is dominated by coal fired thermal power plants. Over 70% 
of the installed capacity is based on fossil fuels which releases a number of 
pollutants like particulate matter, ash, carbon dioxide, sulphur oxides (SO x ), 
nitrogen oxides (NO x ) and heavy metals etc. 

Air pollution is caused by solid and gaseous pollutants. Among the solid 
pollutants dust, fumes, mist and spray are the major pollutants from thermal 
stations. 

Among the gaseous pollutant, carbon monoxide, hydrocarbon, hydrogen 
sulphide, sulphur oxides and nitrogen oxides are of significance. Carbon di oxide 
is also significant due to its impact on giobal warming. 


4.2 Various Acts Existing in India 

4.2.1 Water Prevention and Control of Pollution Act,1974 

This act provides for establishment of central and state boards for prevention of 
water pollution. The main function of these boards inciude : 

• Preparation of comprehensive programmes 

• Collection and dissemination of information 

• Training of persons 

• Inspection of sewage and trade effluents & plants 

• Laying down effluents standards 

• Evolution of efficient disposal of sewage and trade effluents 

4.2.2 Water Prevention and Control of Pollution Cess Act,1977 

This act provides for levying and collection of cess on Vi/ater consumed by 
persons carrying on certain industries with a view to augment resources of 
central and state boards. w ’ 
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4.2.3 Air ( Prevention and Control of Pollution) Act, 1981 


In India, first Air (Prevention and Control of Pollution) Act was enacted in 1981 
with amendments in 1987 for prevention, control and abatement of air pollution. It 
came into force with effect from May’ 1981. The act provides for Central and 
State Boards with such power and functions as necessary to provide and control 
the quality of Air. National ambient air quality standards by Central Pollution 
Control Board (CPCB) have been issued vide notification of April’1994. For wider 
dispersal of S 02 , stack heights of different capacity units have been stipulated. 
For units sizes between 200/ 210 MW to less than 500 MW, the stack height has 
been stipulated as 220 meters. Whereas for 500 MW and higher size units, the 
stack height is 275 meters. 


4.2.4 Environment ( Protection) Act 1986 


Environment (Protection) Act (EPA) 1986 came into force w.e.f. 19.11.86 and 
provides for protection, improvement of environment and for matters connected 
therewith. It empowers the Central Government to take all such measures as 
deemed necessary for protecting and meeting the quality of environment and 
preventing, controlling and abating environmental pollution. Standards for liquid 
effluents have been issued under EPA notification dated 19.11.1986. 


MoE&F vide Gazette notification of 19 th May’1993 issued amendment rules to 
Environment (Protection) Act, 1986. In addition to ether limits, these rules 
stipulated the particulate matter emission limits for thermal power stations. The 
same is mentioned in Table 4.1 


Table 4.1 Particulate Matter Emission Limits for Thermal Power Stations 


SN 

Parameter' "tT:.. VgSr: 

-Emission Limit - * - 

1 

Generation Capacity 62.5 MW or more 

150 mq/Nm 3 

2 

Generation Capacity less than and 62.5 MW and 
plants commissioned prior 01:01.1982 

350 mg/Nm 3 

3 

Units located in the protected area irrespective of 
generation capacity 

150 mg/Nm 3 
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As per CPCB notification dated 11.04.94, Ambient Air Quality (A.A.Q) Standards 
have been prescribed for sulphur oxides, nitrogen oxides, suspended particulate 
respirable matter, lead and carbon monoxide separately for industrial area, 
residential / rural and sensitive area respectively. A.A.Q on 24 hourly average 
permissible concentrations are given in Table 4.2. 


Table 4.2 A.A.Q on 24 Hourly Average, Permissible Concentration 



* Industrial Area ~ 
ug/m 3 

Residential Area ^ 
ug/m 3 ' *• 

'Sensitive'Area 
ug/m 3 ' 

so 2 

120 

80 

30 

no 2 

120 

80 

30 

SPM 

500 

200 

100 

RPM 

150 

10C 

75 

Lead 

1.5 

1.00 mq/m 3 

0.75 

Carbon 

monoxide 

10.0 mg/m 3 

4.00 mg/m 3 

2.00 mg/m 3 


As per the Gazette notification 19 th Septembers 997 as amended vide notification 
dated 30 June 1998, certain specified power plants are required to use coal with 
ash content less than 34%. The date of implementation of this notification has 
since been revised to 1 st June’2002. 


As per another Gazette notification 14 th September’1999, all power stations shall 
submii the action plan for full utilisation of fly ash by the end of ninth year. 

4.3 Options for Environment Improvement 


4.3.1 Efficiency Improvement 


The scope and need of energy efficiency is much higher due to the fact that a 

a.ge number of power plants installed in the country have grown old and are 

as *° P resent clay equipment due to advancement of 

technology with the time. 
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4.3.2 Technology Upgradation 

Technology upgradation is most effective and most popularly known method of 
producing the same goods with lower energy consumption. 

4.3.3 Energy Conservation 

As the environmental pollution is proportional to the amount of energy used, it is 
obvious that pollution could be arrested by minimising the consumption of 
energy. 

4.3.4 Energy Pricing 

Energy pricing plays a crucial role in stimulating the end-use efficiency of power. 
It is futile to expect substantial improvement in energy efficiency, if tariff is kept 
artificially below real cost of generation. 


4.3.5 Coal Washing / Benefaction 

A number of studies have been conducted in the past to quantify the economics 
of using beneficated coal in Indian power stations. These studies have indicated 
in quantitative terms the benefits of using washed coal both in terms of O&M as 
well as capital cost of project. Vide MoE&F Notification dated 19 th 
September’1997 as amended till date, certain categories of thermal plants are 
required to use coal containing ash not more than 34% by June’2002. These 
plants include the thermal plants located beyond 1000 Km from pitheads. These 
plants also include thermal plant located in urban area or sensitive areas. 
Implementation of this Notification is expected to give fillip to setting up of coal 
washeries in the country. 


4.4 Ash Generation Scenario 


There has been an increase in ash generation steadily with the increase in 
capacity of power generation. The quantum has increased from 39 million tonnes 
in 1995-96 to 79 million tonnes during 1998-99. The ash generation is likely to 
touch 95 million tonnes (including captive thermal power plants) during the 
current year (2001-02). With the anticipated increase in the power generation 
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and continued dependence on coal based power generation, the ash generation 
is expected to go upto about 170 million tonnes by the end of 2012. This large 
quantum of ash generation needs a dedicated effort to identify measures to 
reduce fly ash production and also to augment measures for faster utilisation. 

Many initiatives have been taken to overcome the problem by utilising the ash for 
meaningful purposes like brick making ,ccncrete blocks etc. 
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5.1 Introduction 

Go! has taken up many initiatives in order to strengthen the existing power sector 
for efficient, reliable and quality operation in all associated facets. These 
initiatives include primarily the following: 

(1) R&M / LEP of power stations 

(2) Reforms and Restructuring of power sector in India 

(3) Strengthening of Transmission and Distribution sector 

(4) Environmental Aspects related to power sector in India 

5.2 R&M / LEP of Power Stations 

Brief details in connection with various planned and ongoing schemes 
undertaken by Gol are mentioned in Annexure - 3 of this report related to 
thermal power stations. 

5.3 Reforms & Restructuring of Power Sector in India 
5.3.1 Transmission & Distribution Losses 


In the context of the transmission & distribution losses in the country, the T&D 
losses are substantially higher due to various shortcomings in the present power 
sector in India. The T&D losses in the country during 1997-98 were 24.79%. In 
the mean time, Gol has taxen up various steps in order to strengthen the power 
sector. 


It is a well known fact that reduction in technical losses can be achieved by 
refurbishment of the network. However the end result of achieving reduction in 
technical losses is primarily dependant upon the investment in the development 
of the same. Due to the fact that the network varies widely in density, structure, 
voltage (as they have evolved in time) with variable load factors and system 
peaks, tne reduction of non-technicai losses (commercial losses) is an even 
complex process and therefore can only be gradually achieved. 
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Reducing T&D losses involves many steps. Some of the significant activities to 
be undertaken are mentioned below: 

• Develop reliable consumer data base 

• Metering of all consumers 

• Unauthorised consumers to be brought into the billing net 

• Development of computerised online billing system 

• Installation of capacitors and improvement of power factor 

• Energy audit of specified consumers . 

• Strict enforcement cf Electricity Act 


The present high level of T&D losses in SEBs reflects a deeply embedded 
malaise. In this direction, Gol has introduced reforms and restructuring of power 
sector to cud) these losses gradually. 


5.3.2 Reform Process in Power Sector 


The Common Minimum Plan (CMP) formulated at the Chief Ministers' conference 
in December'1996 envisaged, inter - alia, setting up Central Electricity Regulatory 
Commission (CERC) by the Gol. This also includes setting up independent State 
Electricity Regulatory Commission (SERC) by each state as also rationalisation 
of tariff structure so that the subsidised sector like agriculture sector would pay at 
least 50% of the average cost of the generation by the third year. The CERC was 
expected, among others, to set the bulk tariff for all Central Generation and 
Transmission Utilities and take up licensing, planning and other related functions, 
the SERCs were expected to set appropriate tariff and norms for operational 
efficiencies and to ensure level playing field between various entities in power 
sector. Based on the aforesaid objective, the Electricity Regulatory Commission 
Act, 1998 (ERCA) was passed in July'1998. While CERC has already been set 
up , the status of the State ERC with respect to reform is mentioned in Table 5.1 


The private sector participation in T&D sector has also been set in motion with 
the passing of the T&D bill in the parliament. Transmission Amendment Act was 
passed in 1998 to enable private participation in Power Transmission sector. 
Indian Electricity Grid Code (IEGC) has been notified by CERC in January'2000 
with a view to ensuring grid discipline, relationship with different players, their 
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role and responsibilities, operation and governance of the system etc. Power 
Trading Corporation has been set up for inter-state sale of power from Mega 
power projects. The Availability Based Tariff order notified recently by CERC, is 
a step towards grid discipline, encouraging greater availability, efficiency and 
competition in the system at all levels. 


Table 5.1 Reforms and Restructuring in State Governments Milestones / Status 
as of September'2001 
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5.4 Strengthening Transmission And Distribution System 

Gol has taken many steps for strengthening T&D system. Hence, implementation 
of various technical schemes as well as schemes to reduce commercial losses 
are considered in upcoming plans. Gol has initiated process for strengthening the 
rural electrification network also. 

System improvement programme covers the plan to cater to the power needs of 
the concerned areas for a period of next 5 to 7 years. 

Various measures being taken under this programme tc reduce the technical 
losses and to meet the system inadequacies are as follows: 

• Regrouping of load, bifurcation, alignment and augmentation of existing 
heavily loaded LT feeders and use of energy efficient distribution 
transformers. 

• Provision of reliable protection at LT side of distribution transformers 

• Shunt capacitors tor PF improvement in LT systems 

• Bifurcation, alignment and augmentation of heavily loaded 11KV feeders 

• Provision of IlkV automatically switched capacitors directly on lines 

• Provision of 11KV voltage boosters, sectionalizers etc 


• Construction of new sub stations and augmentation of existing sub stations 
along with associated feeders etc. 


• Shunt compensation at various sub stations in sub transmission systems, by 
installing HT capacitor banks 


• Prevision of metering equipment on all incoming and outgoing feeders in the 
existing / proposed power sub-stations 
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• Provision of controlling equipment on all incoming and outgoing feeders in the 
existing / proposed power sub stations 

• Provision of controlling equipment, such as, circuit breakers, isolators etc. for 
the existing feeders and power transformers, wherever necessary 

• Communication and automation equipment 


• Replacement of worn out sub station equipment 

In order to reduce the commercial losses attributed to various reasons, Gol has 
decided that all consumers shall be metered in a time bound programme, with an 
efficient and tamper proof metering arrangement. 

5.5 Environmental Aspects Related To Power Sector in India 

This is covered under Annexure - 4 of this report. 
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STATUS OF SEB IN INDIA 

6.1 Andhra Pradesh. 2 

B.2 Assam.2 

6.3 Bihar. 2 

6.4 Delhi.3 

6.5 Gujarat.3 

6.5 Haryana.3 

6.7 Himachal Pradesh.4 

6.8 Jammu & Kashmir.4 

6.9 Karnataka.4 

6.10 Kerala.5 

6.11 Madhya Pradesh.5 

6.12 Maharashtra.5 

6.13 Meghalaya. 5 

6.14 Orissa. 6 

6.15 Punjab.;.6 

6.16 Rajasthan.6 

6.17 Tamilnadu .7 

6.18 Uttar Pradesh .7 

6.19 West Bengal . 7 
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We bring hereunder-brief note on functioning of the SEBs as well as the 
developments taking place: 

6.1 Andhra Pradesh 


With an average PLF of over 83 per cent in 1999-2000, AP Genco remains one 
of the better-managed utilities. T&D losses, however, have been high, at 37 per 
cent. Though the state’s peak shortages increased in 200C-2001 to 14.6 per cent 
.there has been no appreciable increase in capacity. Meanwhile, the reform 
process in the state is sailing along smoothly. APERC is fully functional and has 
already issued a tariff order for 2000-2001. On the distribution privatisation front, 
independent licences have been issued to four distribution companies. Subsidies 
have, however, increased over the years yet the utility has managed to realise a 
rate of return (RoP.) of 3 per cent in 1999-2000 owing to subsidy support of Rs 
30.8 billion. 


6.2 Assam 


Not much activity has been reported in Assam’s power sector last year. The 
board had an energy surplus in 2000-01 and did not add any capacity during 
1999-2000. The per capita consumption of the state was only 127 units and its 
PLF was a pathetic 17.3 per cent in 1999-2000. T&D losses also increased 
during 1999-2000 to 44 per cent. Apart from the 25 MW operational DLF project, 
there have been no new private power proposals in the state. Besides a decision 
to set up an SERC, there has not been any progress cn the reforms front. The 
financial situation of the SEB continues to be dismal. With Rs 523 million 
subsidies, the board booked Rs 6.9 billion losses and a negative RoR of over 76 
per cent. 


6.3 Bihar 


There was no improvement in the operational and financial situation of the board 
in 1999-2000. It booked tosses amounting to Rs 53.4 billion (with subsides), it 
haa a PLF of 23.9 per cent and the board claimed to have T&D losses of 31 per 
cent, though the figure is likely to be much higher. Of the total availability of 10.6 
billion units in 1999-2000, the board purchased over three-fourths from central 
sector generators and other states. With Rs 57.6 billions dues owed, the board 
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topped the list of defaulters to central sector generators. There was no 
development or. the reforms front and BSEB had peak shortages of over 14 per 
cents in 2000-01. During the year, Jharkhand state was carved out of Bihar, 
thereby creating one more SEB. 


6.4 Delhi 


There has been some development on the reform front in the state. Six 
companies have been shortlisted for final bidding for a 51 per cent stake in three 
proposed distribution companies. However, the board has not added any 
generation capacity in the past tew years, despite peak shortages of over 12 per 
cent in 1999-2000. The only project that has shown some movement is Pragati 
Power. On a positive note, the SERC has been set up. It passed its first tariff 
order in March 2001.On the operational and financial front, the situation of the 
board deteriorated in 1999-2000. !t showed T&D losses of 51 per cent and 
booked losses amounting to over Rs 11 billion. 


6.5 Gujarat 


Though like the other states GujaraL booked losses in 1999-2000 (Rs 22.2 billion 
with subsidies), it remains one of the favourite destinations for private power 
investment. Two projects - the 655 MW Gujarat Torrent 3nd 515 MW Essar 
Power- are already operational and others such as G3PC Hazira are making 
good progress. The state also claims to be serious about reforms. The board has 
already been unbundled and the SERC is operational. It passed its first tariff 
order in October 2000. Industry, which accounted tor 30 per cent of sales in 
1999-2000, contributed about two-thirds of the revenue of the board. 


6.6 Haryana 


After a headstart in restructuring, the state has almost stalled the reforms 
process. Privatisation of distribution has not happened and the World Bank 
recently threatened to cancel its loans to Haryana. However, the SERC is in 
place and it came out with its first tariff order in December 2000. Apart fyom 
Magnum, which runs a 25 MW plant in Gurgaon, no private project showed 
movement last year. In March 2001.HPGC added a 210 MW unit at Panipat. 
Despite subsidies of Rs 4.1 billion in 1999-2000, HVPN had a loss of Rs 2 billion. 
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T&D losses continued to climb-they were 40.8 per cent in 1999-2000. PLF in the 
same period was 53.2 per cent. 


6.7 Himachal Pradesh 


The board, which had been in a relatively good position, booked losses in 1999- 
2000 for the second consecutive year. In fact, the losses increased from Rs 63 
million in 1998- 99 to Rs 1.06 billion in 1999-2000. In July 2001, Malana Power 
commissioned its 86 MW hydel project, the state’s first private sector initiative. 
While the state does not suffer from power shortages, it has immense hydro 
development potential. Though the board has always shown resistance to 
restructuring, in January 2001, it set up its SERC and reluctantly agreed to 
undertake reforms. 


6.8 Jammu & Kashmir 


The Jammu & Kashmir Power Development Corporation's fJKPDCs) 
performance shewed no improvement in 1999-2000. The capacity utilisation in 
the state was 40.3 per cent and T&D losses stood at 47 per cent. Owing to high 
power purchase costs, low tariffs, poor revenue collection and no subsidy 
support, uKPDC booked losses of Rs 5 billion on a sales revenue of about Rs 4 
billion. Some reform efforts in the state are afoot. JKPDC has accepted the ASCI 
study on the states power sector reforms and in 1999-2000 the state assembly 
passed a bill for establishment of a SERC. 


6.9 Karnataka 


KPCLs financial health remained poor during 1999-2000. One reason for this 
iQQQ a onnn ur ! consumption, which comprised 39 per cent of the total sales in 
;::t 2000 an .^. col l tr| b uted only 6.3 per cent of he total revenue. KPCL was able 
,V , e R0R o With the help of over Rs 10 * 5 billion in subsidies. The PLF 
nt P~ no was 81.2 per cent while the T&D losses booked were 38 per 

nna ra i?nn | 6 r ®f° rms fr °nt, the state has made steady progress. The SERC is 
p tonal and it passed an order for tariff revision in December 2000. 
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6.10 Kerala 


Even though, unlike Karnataka, only 5 per cent of the sales in 1999-2000 were to 
the agriculture sector, KEB could show a positive 3 per cent RoR owing to a 
subsidy of over Rs 3.3 billion from the state government.. Only one private sector 
project -the 159 MW BSES Kochi - is operational in the state. Kerala plans to 
adopt the profit centre approach to restructure its board, though not much effort 
has been made in this regard. In July 2001, the state hiked its tariffs by 25 per 
cent. Recently, the state government also took a decision to set up an SERC. 


6.11 Madhya Pradesh 

Peak shortages in the state climbed to 29.7 per cent in 1999-2000, while energy 
shortages stood at 7.1 per cent. The average PLF during the oeriod was 69.4 per 
cent while T&D losses were abouc 32 per cent. Even after accounting for state 
subsidies amounting to Rs 3.1 biilion, the board hooked losses amounting to Rs 
10.7 billion with a negative RoR of 35 per cent. The state government is seeking 
ADB’s assistance for lestructuring and reforms. The SERC is fully functional. 
During 2000-01, the state of Chhatti'sgarh was carved out of Madhya Pradesh, 
thereby; creating a new SEB. 


6.12 Maharashtra 


Owing to Dabhol controversy, MSEB has been in news over the past one year, 
for all the wrong reasons. The reforms process has totaily stalled after the state¬ 
wide agitation last year by MSEB employees. Though the board remained, the 
biggest SEB, with 9,097 MW installed capacity ini999-2000, its operational 
performance deteriorated with T&D losses climbing to 29.4 percent. Peak 
shortages stood at 19.3 per cent in 1999-2000.The once-highly-profitable board 
relied on state subsidies amounting to Rs 20.8 billion to book a 4.5 per cent RoR. 
Without the subsidies, the losses booked during the same period were Rs 16.8 
billion. 


6.13 Meghalaya 


On the paper, Maghalaya remains an energy-surplus state. However, with a per 
capita consumption of only 190 units in 1999-2000, there seems to be a huge 
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latent demand. Despite a lucrative consumer mix (51 per cent of the sales is to 
bulk buyers which account for 58 per cent of the total revenues), MeSEB has 
been constantly in the red. The board booked losses of over Rs 200 million, 
despite a subsidy support of Rs 93 million. With over 29 employees for every 
1,000 consumers served, the board remains highly over manned. No serious 
reform and restructuring efforts are visible in the state. 


6.140rissa 


Orissa’s reform efforts continue despite increasing apprehension about the 
success of the model adopted by the state. Under the management of the private 
operator (AES Corporation), OPGC’s PLF improved from 65.5 pre cent in 1998- 
99 to 71.2 per cent in 1999-2000. However, T&D losses continued to remain 
high and stood at 44.2 per cent during 1999-2000.On paper, Gridco managed to 
show some profits during the period, while the private distribution Companies had 
cumulative iosses of over Rs 200 million. As against peak shortage of 5.2 per 
cent in 1999-2000,the state had a 2.2 per cent peak surplus in 2000-0"i. 


6.15 Punjab 


Farmers continue to get free power in the state. As a result, the agriculture 
sector, which accounts for 33 per cent of the total consumption in the state, 
contributed nothing. PSEB relied heavily on subsidies to show a positive RoR. 
These subsidies amounted to about Rs 12.2 billion in 1999-2C00 and the iosses 
during the same period were Rs 12.1 billion (without subsidy ). During 2000-01, 
PSEB commissioned the 600 N/IW Ranjit Sagar Dam taking the toial installed 
capacity of the board to about 3,300 MW. Though the SERC is fully operational, 
the state has not taken up reforms in a big way. 


6.16 Rajasthan 


Last year, Rajasthan became the seventh state to unbundle its board into one 
generation, one transmission and three distribution companies. In next phase of 

a lso plans to privatise the distribution companies. The 
nnooperational and issued its first tariff order in April 2001. During 
9 -2000 tne states added a 250 MW unit at the existing Suratgarh thermal 
power station. Despite a moderate operational performance, the board needed 
subsidies of over Rs 17.6 billion to show the mandatory 3 per cent RoR. The only 
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private project that showed some movement over the past 2 to 3 years- the 702 
MW RPG Dholpur project- has also been more or less shelved. 


6.17Tamilnadu 


As a result of extending free power to the agriculture sector, Tamilnadu's 
financial position worsened during 1999-2000. The board could book a positive 
RoR only due to a subsidy support of Rs 17.7 billion from the state government. 
The board was, however, better off on operational front. Its PLF increased from 
65.6 per cent in 1998-99 to 72.3 per cent in 1999-2000 and its T&D losses during 
the same period were among the lowest in the country (16.7 %). On the IPP front 
.Tamilnadu snowed more progress than most other states. Quite a few IPP 
projects made progress during the past two years. The GMR Basin Bride, PPN 
Power and Samalpatti Projects started generation while the 250 MW ST- CMS 
and 106 MW Samayanallur projects are under construction. The SERC is fully 
functional. 


6.18 Uttar Pradesh 


The Uttar Pradesh Board has been unoundled into separate corporations for 
generation, transmission and distribution. The state’s capacity utilisation 
remained rather poor. Its average PLF was only about 50 per cent during 1999- 
2000 and the state suffered from about 30 per cent T&D losses. The Power 
Utility reported losses of about Rs. 17.4 billion (without subsidy). Uttar Pradesh 
remains one of the biggest debtors to the central utility. As on the March 31’ 
2000, the s f ate owed almost Rs.35 billion to the central utilities. Meanwhile, the 
SERC is fully functional and passes its first tariff order in September’ 2000. In 
2000 - 01, Uttranchal was curved out of the Uttar Pradesh and the new SEB has 
already beeri constituted. 


6.19West Bengal 


WBSEB did badly on the operational as well as financial front curing 1999-2000. 
Its PLF was 47 per cent while T&D losses were 28 per cent during this period. 
WESEB booked losses amounting to Rs 10.3 billion with a negative RoR of 146 
per cent (without subsidy). 
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ANNEXURE- 8 

SYNOPSIS OF THREE POWER PLANTS IDENTIFIED UNDER GEF PROGRAMME 

Place: 

KOLAGHAT THERMAL POWER STATION 

Kolaghat State: West Bengal 

Maintained by 

WBPDC 

Station capacity: 

6X210 MW Thermal Power Station 

Plant supplied by: 

BHEL & ABL 

Source of coal 

West Bengal Coal Belt 

Source of Cooling water 

Rupnarayan River 

Station is synchronised with Eastern grid 














m 


ikCal/kWh 










Present Average Station Heat kCal/kWh 

Rate 

3135.0 


Steam Turbine: Mike - Russian (LMZ), three cylinder reheat, condensing type with extractions 


Design Parameters 

Operating Parameters 

Throttle Pressure 

130 Kg/cm2 

11510122 Kg/cm2 

hot Reheat Pressure 

24 Kg/ r m2 

21 to 24.5 

Kg/cm2 

Condenser vacuum 

0.0894 Kg/cm2(a) 

.086 to 0.14 Kg/cm2(a) j 

Throttle temperature 

535 Deg C 

510 to 525 

DegC 

Reheat Temperature 

535 Deg C 

510 to 530 

DegC 

Steam Cenerator: 




Unit I to 4: ABL design Front wall natural circulation with E type mills, Dry bottom boiler 

Unit 5 and 6: BHEL Tangential corner fired combustion engineering design dry bottom. Natural 

circulation Coiier 



1 


Design Parameters 

Operating Parameters 

Flue gas temperature after 




preheater 

137 DegC 

150 to 163 

DegC 

Steam Flow 

650 T/hr 

700 to 740 

T/hr 

Average Plant Load Factor 

56.3 % 1999-2000 



Coal cost at the yard 

1200 

Rs/MT 


Oil cost 

15900 

Rs/Kl 



Design Parameters 


Operating Parameters 

Carbon 

% 47.5 


46.8 

Hydrogen 

% 2.8 


3.3 

Nitrogen 

% 1.0 


0.9 

Oxygen 

% 10.7 


4.7 

Sulphur 

% 0.6 


0.4 

Ash 

% 29.6 


36.8 

Moisture 

% 7.8 


7.2 

Average Coal GCV 

Kcal/kG 4538 


4212 
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Steam Turbine: Make-Skoda doub'e cylinder non reheat, condensing type with extractions 

Design Parameters Operating Parameters Operrting Parameters 


Unit # 3 

Throttle Pressure 9C Kg/cm2 76 to 83 Kg/cm2 90 to 100 Kg/cm2 

Condenser % acuum 0.11 Kgfcm2 0.28 to 0.24 Kg/cm2 0.31 to 0.26 K.g/cm2 

Throttle temperature 520 Deg C 512 to 525 Deg C 515 to 530 Deg C 

Steam Generator: 

Unitl &.2: Skoda design. Single drum natural circulation front wall fired with beater hammer mills. Dry bottom 
bciler 


Unit 4 1 & 2 
90 to 100 Kg/cm2 
0.31 to 0.26 K.g/cm 2 
515 to 530 Deg C 


Unit3: Skoda design. Single drum natural circulation ten gen tial corner fired with Bow! mills. Dry bottom boiler 

Design Parameters Operating Parameters Operating Parameters 

Unit # 3 Unit # 1 & 2 


Flue gas temperature after air 

preheater 

Steam Flow 


Average Plant Load Factor 
Coal cost at the yard 
Oil cost 


160 to 175 
226 


Deg C 180 to 200 
T/hr 210 to 235 


1999-2000 

2200 

12686 


Rs/MT 

Rs/Kl 


Carbon % 60.0 55 .O 

Hydrogen % 4.5 3 g 

Nitrogen % 1.1 jj 

Oxygen % 7.5 5 ' ? 

Sulphur % 00 0 q 

Ash % 22.0 3 O .4 

Moisture % 4 0 3 g 

Average Coal GCV _ Kcal/kG 5500+/-200 _•_ 45 x 9 

RLA Study : The RLA study of Unit No. 3 for Boiler and Turbine was carried out in year 2000. 
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ANNEXURE- 8 

SYNOPSIS OF THREE POWER PLANTS IDENTIFIED UNDER GEF PROGRAMME 


GURU GOBIND SINGH SUPER THERMAL PLANT, ROPAR 


Place: 

Maintained by 
Station capacity: 

Plant supplied by: 
Source of coal 
Source of Cooling water 


Ropar i 

Punjab State Electicity Board 
6X210 MW Thermal Power Station 
BHEL 

Bihar coal belt 
Bhakra canal 


Station is synchronised with northen grid 



nBS.Cl'rn.'SJdi 

Present Average Station Heat kCal/kWh 
Rate 




Steam Turbine: Make-Siemens( KWU) 3 cylinder reheat, condensing type with extractions 


Throttle p ressur«s 
Hot Reheat Pressure 
Condenser vacuum 
Throttle temperatu r e 
Reheat Temperature 


Design Parameters 
150 Kg/cm2 
34.6 Kg/cm2 
0.11 Kg/cm2 (absolute) 
535 Deg C 
535 Deg C 


Operating Paramters 
t40 to 147 Kg/cm2 
33 to 36 Kg/cm2 
0.09 to 0.14 Kg/cm2 (absolute) 
530 to 537 Deg C 
530 to 537 Deg C 


Steam Generator:Tangential corner fired combustion engineering design dry bottom, Natural 
cirrulation Boiler 

Design Parameters Operating Parameters 

Flue gas temperatuie after air 

preheater 140 DegC 141 to 160 Deg C 

Steam Flow 620 T/hr 660 to 700 T/hr 


Average Ptant Load Factor 
Coal cost at the yard 
Oil cost 




Carbon 

Hydrogen 


Sulphur 

Ash 

Moisture 

Average Coal GCV 


Kcal/Kg 


% 1999-2000 

1980 
7538 

Design Parameters 
47.33 
2.73 
1.04 
10.94 
0.76 
29.4 
7.8 
4530 


Operating Parameters 
44.86 
2.96 
0.91 
4.51 
0.32 
39.33 
7.1 
4160 
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SELECTION CRITERIA FOR IDENTIFYING THREE 
POWER STATIONS UNDER GEF PROGRAMME 
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9.1 Criteria for Selection of Kolaghat, Faridabad and 
GGSSTPS, Ropar Thermal Power Stations under GEF 
program 


Station performance of ail coai fired thermal power stations in India was reviewed 
with reference to station heat rate. After reviewing the performance of aii power 
stations, 44 power stations are found to be very poor in performance and were 
short listed for efficiency improvement by taking up renovation and modernisation 
activities so that the heat rate of those power stations may probably be brought 
down closer to the their design heat rates as they are operating at much higher 
heat rates than their design values resulting in higher fuel consumption per unit 
generated. As a result they have been discharging considerably high level of 
carbon dioxide in the atmosphere. If the efficiency of these generating units is 
improved and specific coal consumption is brought down, there will be 
substantial reduction in fuel expenses of the power plant and level of carbon 
dioxide emission, as brought up here under. __ 


m 

Parameter 

Power Stations having 
deviation more than 
20 % as compared 
with design heat rate 

i 

Power Stations having 
deviation between 10 to 
20% as compared with 
design heat rate 

1 

No of Power 

Stations 

28 

16 

2 

Weighted average 
Design Heat rate in 
Kcal/Kwhr 

2448.72 

2390.26 

3 

Weighted average 
Operating heat rate 
in Kcal/Kwhr 

3362.99 

2699.02 

■ 

Weighted average 
PLF 

53 % 

77% 

5 

Calorific value of 
coal (Kcal/ Kg) 

3800 

3800 

6 

Deviation from 

design heat rate 

37% 

13 % 

■ 

Expected 

Improvement after 
implementation of 

12% 

6% 
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Sr. 

No 

Parameter 

Power Stations having 
deviation more than 
20 % as compared 
with design heat rate 

Power Stations having 
deviation between 10 to 
20% as compared with 
design heat rate 


efficiency related 
R&M schemes 

(Reduction as % of 
design value) 



8 

Expected reduction 
in C0 2 

emission/annum 

9.4 Million T 

4.96 Million T 


Total expected C0 2 reduction is 14.35 Million tons, which is almost 4 % of the 
annual C0 2 generation (357 Million tons) from the Indian power sector. 


Under programme of Global Environment Facility (GEF), UNDP has been 
funding several programmes, which are viable for ensuring reduction in emission 
of green house gas from the global environment. As seen in the above table 
quite a number of thermal power btations, continue to consume much more fuel 
than the design requirement and pollute the atmosphere with excessive 
discharge of carbon dioxide. There is ample scope of bringing reduction in green 
house gas emission and hence a programme is to be under taken for funding 
such power stations for taking up R&M activiiies. 


The fund requirement for implementation of such R&M activities in all 44 chosen 
power stations will be enormous. Hence, on an experimental basis, only three of 
those power stations are identified to be brought up under the proposed GEF 
funding to take up R&M activities, which can ensure enhancement of overall 
plant efficiency. The following are the three identified thermal power stations: 


1) Kolaghat thermal power station in West Bengal 

2) Faridabad thermal power station in Haryana 

3) Guru Gobind Singh Super thermal power station in Punjab 


While choosing above thermal power stations for funding under GEF program, 
the following points were given due consideration:- 

1) The power plant to be chosen are really under-performing as 
compared to their design value 
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2) There is ample scope for performance improvement after 
implementation of identified R&M activities 

3) Stations having different capacity units, supplied by different 
manufacturers under different design basis are to be considered. 

4) The fuel characteristics and source of fuel must also be different 

5) Willingness from power plant authorities for taking up suggested 
improvement measures and to implement the same. 

6) The spent life of units must not be too high or too low.- between 10 to 
25 years. 

7) PLF should not be very low as compared to national average. 

9.2 Koiaghat Thermal Power station 


Kolaghat Thermal Power Plant is situated 70 KM south west of Kolkata in West 
Bengal. It has six (6) units of 210 MW capacity each. SLeam generators of first 
four units are of Babcock and Wilcox, front wall fired design, supplied by ABL, 
Durgapur and steam generators of unit 5 and 6 are supplied by BHEL. Turbo 
generstois ot all the six units are of Russian (LMZ) design and are supplied by 
BHEL. I he first unit was commissioned in the 1984 and the last unit was 
commissioned in 1995. Present operating neat rate is 3135 Kcal / KWHr, which is 
almosi 31% higher then the designed Heat rate. Because of the old design, the 
power station suffers from certain chronic problems affecting unit performance. 
Several activities have been identified and if implemented such activities will 
bring substantial improvement in heat rate. The station authorities are quite 
willing to take up such measures, if the required funds are made available. 


9.3 Faridabad thermal Power Plant 


Faridabad Thermal Power Plant is situated in the middle of the residential cum 
industrial town of Faridabad. It has three (3) units of 60 MW capacity each, which 
are aerated to 55 MW. Steam generators and steam turbines are manufactured 
and supplied by BHEL . The first unit was commissioned in the 1974 and the last 
unit was commissioned in 1981.The performance of the units is consistently very 
low and the present operating heat rate is 4158 Kcal/kWh and the deviation is 47 
/o f ! ro,Tl des, 9 n®d value. Faridabad is also situated far away from the linked 
nnorfl+ ,neS f which 3 re '"Bihar. The units are of very old design and have been in 

^ f ° r n he laSt 2 ° to 25 years - The P° wer Nation is situated in a zone of 
load center. Because of outdated design, the power station suffers very much 
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due to certain problems affecting unit performance. Several activities are 
identified and if implemented, it will bring substantial improvement in heat rate. 
The station authorities are quite willing to take up such measures , if the required 
funds are made available. 

9.4 Guru Gobind Singh Super Thermal Power Station 


GGSSTP is situated at a site adjacent to Bhakra Main Line Canal near village 
Ghanauli 12 Kms from Ropar in the state of Punjab. It has six (6) units of 210 
MW capacity each. Steam generators of all six units are of BHEL make. Turbo 
generators of all the six units are of Siemens (KWU) design and are supplied by 
BHEL. The first unit was commissioned in the 1984 and the last unit'was 
commissioned in 1993. Notably GGSSTP is situated far away from pithead and 
the station is linked to the coal source from Bihar mines. Coal is transported by 
rail from far away mines. The average performance of the power station is fa'rly 
good in terms of plant load factor but its prose.nt heat rate is 27 M Kc-al/kWh and 
deviation is 23 % from the design level. The station suffers from certain chronic 
p r oblems and implementing energy efficiency activities can improve the heat 
rate. The station authorities have expressed their willingness to take up such 
activities. 


Common points: 

1) All the selected power piants have higher heat rate relative to their design 
values. 

2) All the selected power plant authorities are willing to carry out these R&M 
activities for improving thermal efficiency of the units. 

3) In all the selected power plants R&M activities for performance improvement 
have already been started or proposals are being framed for funding under 
APDP scheme. 

4) There is financial barrier, which is to be overcome, for taking up such 
efficiency oriented major R&M activities. The station authorities are quite 
wilUng to take up such measures , if the required funds are made available. 
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ANNEXURE -10 

Activities to be Undertaken for the Three Identified Thermal Power Stations 


Activity 

Expected reduction in 
Unit heat rate 
(keal/kwhr) 

Expected reduction in 
Station heat rate 
(kcai/kwhr) 

Estimated Cost 
Rs. Million 

KOLAGHAT THERMAL POWER STATION (6X210 MW), KOLAGHAT, WEST BENGAL. 

Replacement of Complete HP and IP Turbine 
Rotors with the latest improved design for better 
efficiency. Removal of Baumann stage and 
modifying LP cylinder complete with a new LP 
rotor for unit-1 

84.61 

14.10 

390 

Putting HP Heater#5 in service by replacing Drip 
Pumps with higher capacity for 1,2,3,4 units 

52.57 

35.05 

10 


i 


Activities for improvement of condenser Vacuum 


3.1 Condenser Tubes Acid Cleaning and Installation of 
T ube cleaning system for 1 to 6 units 


3.2 Circulating water chemical scheme , dozing system 
dEncloser for CW forebay ror Unit 5 and 6 


3.3 Cooling Tower revamping with modern design drift 
elemir.ators and fills for 5& 6 units 


Construction of settling tank and rlanfloculator for 
make up for cooling tower basin Unit 1*4 to bring 
down TDS 


Composite scheme for P.oiler Efficiency 
Improvement 


4.1 Modification of existng milling system with 

replacement of 8.5 E 10 Mills with 8.5 E 9 Mills and 
installaton of dynamic classifier, along w.th PA fans 
for 1,2,3 units for improvement of combustion 
efficiency 


.2 Modification of existing bowl mills, by provision of 
rotating vane assembly in place of stationery one, 
along with installation of dynamic classifier, 
upgradation of PA fans and modification in hot air 
gate assembly to aviod hot air losses, to bring 
improvement in combustion efficiency in Unit 5&6. 


.3 To overcome problem of air-in-leak into furnace, by 
replacement of defective and eroded portion of 
combustion air ducting and expansion joints to bring 
improvement in combustion efficiency in ail the six 
units 


Redoing Insulation of complete Boiler for 1 to 6 Units 
to avoid rediation losses 


•5 Reinstallation of complete Sootblowers system for 1 
to 4 units to ensure pressure parts cleanliness to 
improve boiler efficiency 
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ANNEXURE-10 


Activities to be Undertaken for the Three identified Thermal Power Stations 


Sr. 

No. 

Activity 

Expected reduction in 
Unit heat rate 
(kcal/kwhr) 

Expected reduction in 
Station heat rate 
(kcal/kwhr) 

Estimated Cost 
Rs. Million 

■ 

Expected number of Reduction in unit trips and start 
up firing for all units to avoid forced outages due to 
combustion / flame stability problems. 

2.31 

2.31 


5 

Replacement of existing Tubular Air Preheater 
with Rotary Air Preheaters of new design Double 
seal arrangement and automatic Seal 
adjustment, in the same location where the 
Tubular Air Preheaters are erected for 1,2,3,4 
units and provision of Oxygen Analysers after Air 
Preheaters for ail the six Units 

16.56 

11.04 

522 

6 

Reduction ir Auxiliary power consumption 


Refer Note 1 


6.1 

Coal mill upgradation and P A fan Capacity 
Upgradation for 1,2, &3 units 


• 


6.2 

Conveyor belt troughaning angle modification 



20 

6.3 

Repairing Hot 3ir gate for 5 & 6 units 




■ 

Repainng Air & Flue gas leakages for 1 Lo 6 units 





TOTAL 

402.91 

309.35 

2232 


Nete:1 • The reduction in auxiliary power consumption based above schemes specified in Sr.no 
6.1 to 6.5 , the generation of each unit will increase 1.1 MW above rated capacity. 


3 

FARIDABAD THERMAL POWER STATION (3X60MW), FARIDaBAD, HARYANA. 

1 

Replacement of High Pressure Heaters with 
modified design and material (High pressure 
heaters are kept out of operation zt present) for 
all units 

76.65 

76.65 

70 

2 

Modification of cooling water system for 
improving cooling water quality and condenser 
vacuum for all units and providing settling tank 
and ciarifloculator 

555.09 

555.09 

45 

3 

Improving condenser vaccum by modification in 
air evacuation system, with installation of 
vacuum pumps fot all units 

70 

4 

Composite schema for Boiler Efficiency 
improvement 

60.51 

60.51 



2 of 4 
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Activities to be Undertaken for the Three Identified Thermal Power Stations 


Sr. 

No. 

Activity 

Expected reduction in 
Unit heat rate 
(keal/kwhr) 

Expected reduction in 
Station heat rate 
(kcai/kwhr) 

Estimated Cost 
Rs. Million 

4.1 

Upgrading milling system of Boiler 1 & 2. by 
replacement of existing hammer mills with BHEL 
make bowl mills Type XRP-623., incorporating 
modified fuel firing system of tangential firing and 
furnace safe guard system, after suitable 
modification of boiler pressure parts. 



400 


Modification of existing bowl mills, by provision of 
rotating vane assembly in place of stationery one, 
along with installation of dynamic classifier, 
upgrariation of PA fans and modification in hot air 
gate assembly to aviod hot air losses, to bring 
improvement in combustion efficiency in Unit - 3 



40 

■ 

Redoing Boiler Insulation for all 3 Units to avoid 
radiation losses 



3 

H 

Modification of furnace soot blowing svstem 



25 

5 

Repayment top & middle blocks of Tubular Air 
preheater by modified material and design for 1 
& 2 units end prevision of oxygen analyser after 
Air Preheaters in all the three units 

20.24 

13.49 

52 

6 

Reduction on Auxiliary Power Consumption: 




6.1 

Better controllers for ESP, with digital, semi pulse 
control system for all units 


Refer Note-1 

4 

■ 

TOTAL 

712.49 

705.74 

709.00 


Note:1 - The reduction in auxiliary power consumption based above schemes specified in Sr.no 6.0 , the 
generation of each unit will increase 0.09 MW above rated capacity. 
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ANNEXURE - :I0 


Activities to be Undertaken for the Three Identified Thermal Power Stations 


Sr. 

Activity 

Expected reduction in 

Expected reduction in 

No. 


Unit heat rate 

Station heat rate 



(kcal/kwhr) 

(kcal/kwhr) 



GURU GOBtND SINGH SUPER THERMAL PLANT (6X210 MW), ROPAR. PUNJAB. 


Replacement of High Pressure Heater Tube 
Bundle in the existing HPH shell with modified 

design and material for 1,2,3,4,5 & 6 units 29.28 29.28 


2 Modification of cooting water system for 

reduction of cooling water inlet temperature by 
installation of new Natural Draft Cooling Towers 
for 5 & 6 units 


Modification of cooling water system for 1,2,3 & 
4 units to reduce under cooling. 


Composite scheme for Boiler Efficiency 
improvement for 1,2,3,4,5 & 6 units 


4.1 Modification of existing bowl mills, by provision of 
rotating vane assembly in place of stationery one, 
along with installation of dynamic classifier, 
upgradation of FA fans, replacement of coal nozzle 
assembly and modification in hot air gate assembly 
to aviod hot air losses, to bring improvement in 
combustion efficiency 


• 2 Restoring Functionality of auto Burner Control 
System/master control to bring improvement in 
Combustion Efficiency. 


Expected number of Reduction in unit trips and start 
up firing for all units to avoid forced outages due to 
combustion / flame stability problems. 


5 Replacement of Air Preheater element by 
modified material and design having double lip 
sea’s and automatic seal adjustment system for 
1,2,3 &4 units and provision of oxygen analyser 
after Air Preheater in Units 1-6 


6 Reduction in auxiliary power consumption by the 
activities : 


6.1 Providing VFD system for ID fan for all units 


6.2 Installation of modernised digital semi pulse ESP's --- 

controls for All units 

I.J... --I__ 105.21 8 4.34 1400.00 

Note:1 - The reduction in auxiliary power consumption based above schemes specified in Sr.no B 1 to 6.2 the 
generation of each unit will increase 0.59 MW above rated capacity 
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11.1 Background 


Green House Gas Emission and its effect on Global Climate is a serious 
matter, which has attracted the attention of the whole world. The extent of 
damages it is causing to the environment is enormous, which can not be 
ignored or just Kept aside for the future generation. We must act now so 
that our future generations may live in clean environment. 


World over numerous Thermal Power stations go on producing excessive 
Carbon-di-Cxiae (C02) gas, in addition to NOx and SCx and letting it into 
atmosphere continuously. In the field of energy, Thermal Power Plants 
play a vital role and it is simply impossible to do away with burning of coal 
or oil for the process of generating power or to totally depend on hydel o. 
nuclear power alone. The only way to see that ihe Thermal Power Houses 
do not continue to poliute indiscriminately, is to ensure that they work to 
their optirfium level of efficiency. 


In Indian energy scenario, nuclear option is very limited. Tapping of hydel 
power is going on, in spite of the danger it is going to create on ecology 
and biosphere. Harnessing nor.-conventionai energy sources has its own 
problems, sucn as resourcing, high cost of generation, prevailing 
economics conditions, the viability etc. The best option before us is to go 
for improving the efficiency of the existing thermal power plants. Many of 
the thermal power plants in India have become aged and their efficiency 
is deteriorating day by day. There is a urgent need to modernize the 
system and revamp working of the power plants, ihe Gol has already 
initiated programme for R&M of old power stations by providing sui able 
funds. Due to limitation of funds, the R&M programme had been aimed at 
only improving the availability of the old plants and to reduce particulate 
emission from the plants. There is a need to bring improvement in the 
thermal efficiency of the power stations along with the availability and to 
ensure that both the domestic benefits as well as global benefits ensue. 
Financina of Renovation and Modernization schemes has been a major 
problem due to resources constraints. Lack of awareness about the need 
to run the plants more efficiently has been another constraint. 


ANNEX-11 (3 of45) 


Annexure -11 

Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 


After a thorough review of the prevailing situation in the power generation, 
Central Electricity Authority, under Ministry of Power, Government of India, 
has identified forty four Thermal Power Stations in India, which have 
number of units operating for nearly 10 to 25 Years. These plants are not 
operating efficiently and there is ample scope for improving their thermal 
efficiency by Renovation and Modernization of the units. But in the present 
state of affairs it would be a tremendous task to raise funds to go for R&M 
of all these units at a stretch. Hence CEA have chosen only three of those 
forty four (44) stations, namely, Kolaghat Thermai Power Station in West 
Bengal, Faridabad Thermal Power Station, Faridabad, in Haryana and 
Guru Gobind Singh Super Thermal Power Station (GGSSTPS) in Punjab. 
This chapter describes the specific areas, wherein major problems exist, 
affecting the overall efficiency of the units in each of these power stations, 
the type of revamping activities to be taken up for ensuring the restoration 
of efficiency to the design rating and its effect on reduction in Green 
House Gases in the atmosphere. The synopsis on the plant details and 
performance data of these three power stations are separately brought out 
in the Annexure — 8. 


11.2 Kolaghat Thermal Power Plant: 


Kolaghat Thermal Power Plant is situated 70 KM south west of Kolkata, in 
West Bengal. It has six (6) units of 21C MW capacity of each. Steam 
generators of first four units are of Babcock and Wilcox make, front wall 
fired design, supplied by ABL, Djrgapur and steam generators of unit 5 
and 6 are supplied by BHEL. Turbo generators of all the six units are of 
Russian (LMZ) design and are supplied by BHEL, Haridwar. Though the 
units are being operated at rated capacity, the operating efficiency has 
deteriorated over the years. There is an ongoing R&M program, under 
Government funding scheme, to revamp and modernize the units, so that, 
considerable improvement in availability and generation could be brought 
in from the present level. To restore the efficiency to the rated design 
value some of the activities have been identified. With implementation of 
these measures, it is expected that the plant efficiency will show 
remarkable improvement and it would directly reflect on Carbon-Dioxide 
emission into atmosphere. Various problems encountered affecting the 
plant efficiency and the remedial actions to be immediately implemented 
are discussed below. 
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11.2.1 Activity No. 1 

Applicable for the Unit: 1 ( A-1 of Annexure-10) 


Removal of Baumann stage by suitably modifying the LP cylinder 
and replacing the LP Rotor, with the new improved design: 


Replacing existing HP and IP Turbine Rotors with the latest improved 
design: 


All the six units Steam Turbines installed in Kolaghat Thermal Power Plant 
are of old Russian design of LMZ make of capacity 210 MW each. LP 
cylinder efficiency is very pcor in all these machines. In LMZ design, there 
is a provision of a special stage called Baumann’s stage at the 
penultimate stags to minimize erosion of last stage blades by water 
particles . Under this arrangement steam flowing over the top one third of 
the rotor blades of penultimate stage exits into the condenser, instead of 
going to the last stage of LP Turbine. Hence a portion of the steam flow is 
not doing any work, in the last stage of LP turbine and is dumped to 
condenser exhaust space. 


Now that better erosion resistant materials are available for iast stages of 
LP turbine, BHEL, the original manufacturer of the machine, have 
designed now LP Rotors for these old machines, 'n the new design, the 
Baumann stage has been eliminated. The entire LP Cylinder may have to 
be replaced to get the advantage of these new design LP rotors. In the 
new design LP cylinder, the entire blade length is exposed to the steam 
flow path. The entire steam flow gets on to flow through all the stages with 
out any by passing to condenser. 


Meantime BHEL have come out with suggestion that they have 
redesigned the entire HP / IP / L P rotor assembly with reaction stages and 
modified gland sealing arrangements. The new design rotor blades will 
have new profile angle for improved conversion of thermal energy. The 
changed gland sealing arrangement will reduce gland leakage losses and 
avoid loss due to friction with the rotor. In their opinion the modified rotor is 
versatile and works at very high efficiency, since flow path losses are 
r educed to minimum. With the change in design of LP rotor and the 
cylinder, the steam turbine output is also likely to increase due to 
improvement in conversion efficiency. 
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On an experimental basis, it is proposed to replace all the three existing 
old design HP/IP/LP rotor assemblies, with the new, improved, highly 
efficient, design of new HP/IP/LP rotor assemblies of BHEL make and 
avail of the advantage of additional efficiency / lower heat rate. The new 
LP rotor will be without Baumann stage, as described above. The same 
modification can be done in a phased manner at a later stage in other 
units also. 


Action to be taken: 


It is suggested to go in for replacement of all the three HP/IP/LP rotors of 
Unit 1 with modified new design rotors of BHEL make with reaction blades 
and improved gland and inter stage sealing arrangement, so that added 
advantage of improved efficiency can be obtained. While going for LP 
Rotoi replacement, Baumann stage would be removed. To suit the new 
design LP rotor, the LP cylinder casing also has to be replaced with a new 
design. 


Advantages: 

• There will be increase in turbine output. 

• Additional benefit of improved heat rate will be obtained. 

• New rotor will give renewed extended life to turbine. 

• The HP & LP rotors removed from unit 1 can be used as spares tor 
other units. 

• Plant overall efficiency will increase with improved desiqn of turbine 
rotors. 

• Improvement in the overall efficiency of the station, reduction in fuel 
consumption and consequently carbon-di-oxide emission will also be 
reduced. 

• There are 67 Steam Turbines of LMZ design, having Baumann stage 
in LP turbine, supplied by BHEL for various power stations in the 
country. If ihe proposed modification for removal of Baumann stage is 
proved successful in KTPS, it can be done in phased manner in all 
those 67 steam turbines. After implementation of the modification, the 
reduction in carbon-di-oxide emission from all those units will be 
substantial. 
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11.2.2 Activity No. 2 ( A-2 of Annexure-10) 

Putting HP Heater #5 in service by replacement of drip pump with 
one of higher capacity 

Applicable for the Units: 1,2,3&4 


It has been observed that HP Heater No.5 is not being iaken in service for 
a long time, because the existing drip pump was designed for lower 
capacity. If the heater is taken in operation ,the drip whose pressure is 
lower, can not be pumped to Deaerator directly, since the Deaerator is 
located above the bunker floor i.e. ac 40 M level. So the drip is to be 
cascaded to LPH 4, necessarily at low load operation. The incoming drip 
from HPH 5 is at higher temperatuie and it flashes into steam on entry into 
LPH 4. The entry of drip from HPH 5 is in the form of steam instead of drip 
water, thus eroding LPH 4 tubes. Due to frequent tube faiiures the LPH 4 
availability is reduced and it again affects the efficiency as the final 
condensate temperature achieved is too low. 


At higher unit loads, more steam flows from extraction line to HPH 5 and 
hence drip level rises rapidly. The HPH 5 Drip pump capacity is not 
adequate to transfer the entire quantity to Deaerator. As a result the HPH 
5 drip level goes very high and the HPri group protections acts. Al. the HP 
heaters get isolated. To avoid such problem, the HPH 5 is normally not 
taken in operation. Unless the existing Drip pump is replaced with higher 
capacity pump ,this problem can not be solved. 


It is observed that the feed water temperature at economizer inlet to boiler 
was lower than the design value. Presently the feed water temperature at 
inlet to boiler is around 220°C, as against 240°C (design value). By taking 
in HPH 5 in operation the feed water temperature will be restored to 
240°C. If the feed inlet temperature is lower than the design, more fuel is 
to be fired into the boiler, which will ultimately result in poor unit efficiency 
and increased CO 2 emission. 


Actions to be taken: 


Replace the existing drip pump with higher capacity & head and put the 
HP Heater 5 into service. 
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Advantages: 

• Reduction in Coal Consumption 

• Improvement in Turbine Heat Rate at least by 52.57 Kcal/Kwhr 

• Ultimate result in efficiency improvement in boiler operation, leading to 
reduced C0 2 emission through the stack. 

11.2.3 Activity No. - 3 ( A-3 of Annexure-10) 

Activities for improvement of Condenser Vacuum 

11.2.3.1 Sub Activity No. 3.1 f 3.2 & 3.4 

Applicable for the Units: Activity 3.1 for Units 1,2,3,4,5&6, 

Activity 3.2 for Units 5 & 6 
Activity 3.4 for Units 1,2,3 & 4. 


Presently the condenser vacuum is low and is not improving by taking any 
routine action The condenser vacuum is supposed to be maintained at 
680 mm Hg, at 210 MW load. But condenser vacuum is presently 
maintained at 635 mm Hg for 5&6 units and 640 mm Hg for 1,2,3 &4 units. 
About 40-45 mm Hg of condenser vacuum is lost and is seriously affecting 
the heat rate of the steam turbine. 


The problem was thoroughly analyzed and it is confirmed that the scaling 
of waterside of the tubes is the main culprit. Though in the beginning, 
when the units were new, the condenser vacuum was good, it is observed 
that there was gradual deterioration in condenser vacuum with the 
passage of time. During annual maintenance period condenser 
inspections were carried out and found that the condenser tubes were 
fouling with salt deposits resulting in poor heat transfer. 


In 1996 acid cleaning of the condenser tubes was carried out. Substantial 
scaling materials were found and removed. After the acid cleaning, the 
condenser vacuum again had considerably improved. Again gradual 
deterioration was observed and at present the vacuum is very low (635 
mm Hg.) 
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In unit 5 & 6 softened water is being used in condenser cooling water 
system, whereas simply raw water is used in units 1 to 4. In Units 1 to 4 
though the condenser vacuum is low, but it is not so bad as in Units 5&6. 
In unit 1 to 4 sulfuric acid treatment is being done and the cooling water 
Ph is maintained at 8 to 8.5, whereas in unit 5&6 the cooling water Ph is 
as high as 9.5, which is not good for any cooling water system. The 
reason for very high Ph in Units 5 and 6 is that the sulfuric acid dosing 
system is not put into operation. 


The softener removes temporary hardness, caused by calcium and 
magnesium compounds. But sodium compounds, mainly chlorides, are 
found to be very high and are not effectively getting removed in the 
softener. The effluent of softener is always highly alkaline, with Ph at 9.5. 
At highly alkaline atmosphere scales get deposited inside the condenser 
tubes . The unly solution is to carry out condenser tube acid cleaning in all 
units and install on line tube cleaning system, so that the scaling of 
condenser tubes does not take place. 


It is observed that the circulating water for units 1 to 4 is too turbid and 
muddy. During rainy season the in flow from the river is turbid. The mud 
and dirt get settled over in lube inner surfaces and the scaling problem 
escalates. 


To overcome such problem created by turbid make up water flow, it Is 
essential to construct a settling tank, before the make up water is taken to 
cooling tcwer basin, so that the mud and sand will settle down 
considerably. Settling tank alone can not remove all the turbidity in the 
make up water. It is also required to construct a Clarifloculator for the in 
coming make up water flow io ensure clean and clear water for condenser 
cooling water system. 


Stage II Cooling Water Fore bay is located just adjacent to coal crusher 
house of stage II, which is prone for dusty atmosphere Coal dust settles 
over the water surface making a thin layer of floating coal dust. The dust is 
carried along with the water in the circulation and settles down at pockets 
of low circulation zones, inside of the tube surfaces etc. It is now 
impossible to relocate either the CW fore bay or the coal crusher. 
Covering water forebays may help to overcome problem. 
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Action to be taken: 

• Sulfuric acid dosing system is to be revamped and made to function. 
Sulfuric acid treatment is to be started to bring down Ph to around 8 to 
8.5. 

• Condenser tube cleaning system is to be installed for all units, so that 
the scale deposit does not take place again. Before that condenser 
tube acid cleaning is to be necessarily carried out in all units to remove 
the existing scale deposits . 

• To construct a covered low level shed with transparent sheets, to 
prevent coai dust getting settled over water surface. 

• Construction of settling tank and clariiloculator for incoming make up 
water. 


Advantages: 

• Condenser vacuum will improve and will be maintained. 

• Steam Turbine Heat Rate will come down drastically. 

• By acid cleaning present scale deposit will be removed. 

• By sulfuric acid dosing scaling will be prevented. 

• Tube cleaning will maintain a clean tube wali, prevent scale deposit. 

• Coverage over fore bay will help to prevent coal deposit settling. 

• Heat transfer efficiency will improve. 

• Make up water will be clean and clear by construction of settling tank 
and Clarifloculator. 

11.2.3.2 Sub Activity No 3.3 

Very Poor Performance of Cooling Tower 
Applicable for the Units: 5 & 6 

The cooling towers are cross flow type with induced draft fans. They are of 
concrete structure. Cooling Towers have become old. The fills have 
gradually fallen down. 1 he drift eliminators are broken at many places. 
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Hence expected cooling effect is not achieved. Evaporation losses and 
drift losses are on higher side. 


Action to be taken: 

• The internals of the existing unit 5&6 cooling towers are to be removed 
completely. New design drift eliminators, which are more efficient, are 
to be fitted. 

• New fill materials are to be installed. 

• Cooling tower basin is to be cleaned. 

• New spray nozzles are to be fitted for proper water distribution. 


Advantages: 

• Cooling Tower efficiency will increase. Better cooling range will be 
obtained. 

• It will help to improve condenser vacuum 

• With improved condenser vacuum Steam Turbine Heat Rate will go 
down substantially. 


11.2.4 Activity No. 4 ( A- 4 of Annexure-10) 

Composite scheme for Boiler Efficiency improvement 


Boiler efficiency mainly depends on the combustion regime in the furnace. 


Better the combustion, higher will be the boiler efficiency. For improving 
the combustion regime it is essential to ensure that the pulverizers are 
maintained and operated in the best of their performance level. Furnace is 
to be kept clean and fouling of heat absorbing surfaces must be prevented 
by periodic soot blowing operation. The automatic controls are to be tuned 
to get the best results of perfect combustion. 

Problems affecting the combustion and heat transfer efficiency are dealt 
with in detail hereunder: 
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11.2.4.1 Sub Activity No. 4.1 

Modification of Existing Milling System With Replacement of 8.5E 10 
Mills with 8.5E 9 Mills 

Applicable for the Units: 1,2 & 3 


First three boilers are supplied with six Coal Pulverisers of ball and race 
design, type 8.5 E 10 mills, which has a capacity of 24 T/Hr. The boiler 
needs to be fired 120 T/Hr of coal of the design quality. As received coal 
on many occasions is found to contain foreign materials, shells, shanks 
and stones. The coal pulverizers break down quite frequently, due to 
entrapment of such unwanted substances. It is now observed that all the 
six coal pulverizers have to be kept running throughout, to achieve rated 
capacity generation. If one of the pulveriser breaks down or is taken out 
for maintenance ,the generation is to be reduced by 15% to 20 % of the 
rated capacity. By running six pulverizers the auxiliary power consumption 
also goes up. Combustion air gets distributed to all the six mills in 
operation. This brinys restrictions on the capacity of the Primary air Fans 
resulting in adequate coal mixer velocity in coal / air mixer pipes. Furnace 
combustion regime gets affected due to inadequate entry velocity at 
burner nozzles. Loss due to unburned in ash goes up and the boiier 
efficiency gets badly affected. 


Action to be taken: 


The fourth unit is supplied with coal pulverisers of higher capacity type 8.5 
E 9 mills, which can deliver more than 30 T/Hr. And for rated out put only 
four pulverisers and occasionally five pulverisers are being used. It is 

proposed to replace the existing coal pulvarisers type 8.5 E 10 mills of 
first three units with type 8.5 E 9 mills to ensure continuous four-mill 
operation instead of six-mill operation. 


Advantages: 

• Reduced maintenance & reduction in down time thereby reduced 
partial load operation 

• Lower Auxiliary. Power consumption 
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• Reduction in unburned in bottom and fly ash 

• Better combustion can be maintained 

• Due to improved combustion, increased heat transfer is ensured 

• Ultimate result in reduction in CO 2 emission 

11.2.4.2 Sub Activity No. 4.2 

Modification of Existing Bowl Mills 
Applicable for the Units: 5 & 6 


Unit 5 & 0 boilers of KTPS, Kolaghat, are supplied with bowl mills. With 
the passage of time the output of mill and the fineness of the coal 
deteriorates due to wearing out of mill rolls and bullring segments. Due to 
continuous operation and the abrasive quality of coal, the mili components 
wear out very fast. !: is reported that the life of grinding rolls is only 2500 
Hours approximately. The grinding capability gets deteriorated very fast. 
With the result all the six coal pulverizers are kept running to achieve rated 
capacity generation resulting in higher auxiliary power consumption. Due 
to non-availability of mills, on many occasions, the units are to be 
operated on partial load. Some of the main problems faced in these mills 
are fiequent jamming of journal assemblies, fast erosion and collar 
formation of grinding elements, fast erosion of other mill components, 
frequent failure of scraper assembly, high mill rejects, inconsistency in 
coal fineness etc. The additional problems related to coal burner nozzle 
assemblies, bottlenecks in fuel firing system etc. if tackled well by 
retrofitting with improved design and material, the boiler efficiency will 
improve on account of better combustion and greater flame stability. 


The flame stability will also bring reduction in number of forced outages. 
Invariably, due to erosion of bullring segments and grinding rolls, fineness 
gets deteriorated and the pass through on 200-mesh sieve falls down 
below 45% which should normally be 70%. 


Bad performance of coal classifier is yet another reason for disturbance 
in combustion region and affecting boiler thermal efficiency. This is a 
common problem in ail the six units and not confined to unit 5 & 6 alone. 
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The existing coal classifier is static and integral with the Pulverizer. Due to 
pulverized coal, the classifier body gets eroded very fast. Due to big 
opening in the classifier body the coarser particles get by passed and 
enter the outlet stream of the coal flow path of the classifier. Another 
component greatly affected by coal erosion is the diversion vane 
assembly. If the vanes are eroded, coal particles find easy flow path and 
the coarser particles too escape with coal dust. Hence separation of 
coarser particles does not take place properly. Coarser particles pass 
through coal pipe and enter the combustion zone of the furnace. Coarser 
particles do take too long time for complete burning. Invariably either they 
tall down to the furnace bottom along with slag or get carried away with 
the fly ash. Due to this combustion efficiency gets greatly affected. 


Another major factor affecting the performance of coal pulverizing system 
is erosion of coa! pipes and loss of heat in leaking coal and wastage in 
auxiliary power, in grinding additional quantity of coal 

Due 10 abrasive nature of the coal dust, coal pipes get eroded very fast, 
especially the coal pipe bends are severely affected. Coal pipes and 
bends get punctured and hot pulverized coal leaks out. The leaking coal 
dust carries away with it good potential of heat energy. This heat is simply 
wasted in addition to loss of coal. Further excess grinding power is also 
used in pulverizing the coal, which is boing wasted on leakage. 
Considerable auxiliary power can be saved if the coal dust leakage is 
arrested. Cast iron coal pipe bends, which are presently being used, have 
very short span of life and do not last even for a year. If ceramic lined 
bends are used, in place of these cast iron bends, the life will increase. 
Considerable saving on maintenance expenditure can also be achieved. 


Yet another area where more attention is required is in fuel oil accounting 
and computation of specific oil consumption. This will be applicable for all 
the Units: 1 r 2,3,4,5 & 6 


General tendency is to keep the oil support even when unit is running at 
higher load. Such tendency can be very well overcome and curtailed, if 
the oi! flow is measured exactly and displayed in the control room. Oil 
Flow meter is used to display flow of oi! at any moment of time and exactly 
accounting total oil consumption on a day to day basis in each boiler. If 
such devices are not available, the quantity of oi! used can not be 
accounted for, accurately during start-up and for support firing. Presently 
the oil consumption is roughly estimated by change in tank level. At 
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present in Kolaghat, oil flow meters are not installed in stage-1 (Unit - 
1,2,3,4) and in stage-ll (Unit - 5,6), the oil flow indicators are not working. 


Hot air gates in the milling system are meant for isolating hot air, 
whenever any maintenance work is to be taken up in the coal Pulveriser. 
But the hot air gates have become a source of continuous hot air leak. Lip 
seals are worn out. There are gaps in the ducts where the blade plate of 
the damper mechanism is to operate. Hot air leaks out through these 
openings. There is always unaccounted heat loss along with the leaking 
air. Also the fans have to over work to compensate for supply of additional 
quantity of air lost in leakage. Hence the fan-input power will increase, 
resulting in high auxiliary power. 


There are 12 numbers of hct air gates in one unit. Assuming at least 20 % 
of hot air is leaking through worn out seals, about 20% of PA fan power 
can be saved. The energy saved is roughly estimated at 2.2 !S/lillion Kw. 
Hr, if the existing inefficient hot air gates are replaced. 


Action to be taken: 


The present coal mills are to be modified with improved design features 
offered by BHEL. The modification of mills would involve replacement of 
grinding rolls with 'weld overlay' or 'high chrome grinding rolls', embedded 
with hardened carbide strips, replacement of present bullring segments 
with modified bullring segments, with stringent specification on hardness, 
in superior chromium quality, to suit Indian Coal, which are abrasive in 
nature. Presence of quartz in Indian coal aggravates the situation, by 
causing faster wear out of mill components. Another important change is 
the installation of rotating air port assembly in the mills, which will limit 
turbulence inside the mill and will also help considerably in reducing the 
wear out of mill components. These design changes in the milling system 
will improve the performance and increase the output of the mills, in 
addition to bringing in required consistency in grinding efficiency. The 
proposed modifications in the mills will result In improved life of the mill 
internals and in increased availability. With improvement in coal mill 
performance, stability in combustion will be established and support oil 
firing in furnace may considerably be brought down. 
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Further introducing re-designed coal nozzle buckets, revamping firing 
equipment accessories etc. will help in a great way in further improvement 
in combustion regime. 


The existing classifiers will be replaced with new design of ‘Rotary Vane 
type Classifiers’, which are more efficient, in separating coarser particles 
and recirculating them into the Pulverizers, in all the six units. With the 
modifications envisaged, wear out of diversifier vanes will be considerably 
reduced and the life of vane assembly will be extended. Wher, the body- 
wear and diversifier vane-wear problems are tackled, the coal particle 
separation efficiency of the classifier increases automatically. 


It is essential to arrest coal pipe leakage by replacing the existing coal 
pipes bends with ceramic lined erosion resistance pipe bends. This is 
applicable for ali the six units. 


It is proposed to install fuel cil flow meter in the oil line for measurement of 
oil flew to each boiler 'so that the oil consumption can be accurately 
estimated. Type of flow meter proposed is Coriolis type 

Existing hot air gates are to he replaced with new improved design 
guillotine gates with pneumatic power cylinder operation. 


Advantages: 

• Better combustion can oe maintained 

• ■ Minimum wear and tear and hence reliable and improvea performance 

of pulverizers. 

• Reduced maintenance and improved availability of coal pulverisers 
This will help in avoiding partial load operation. Since units can be run 
almost on full capacity with improved coal mills availability, the unit 
efficiency will increase. 

• Improved fineness control of coal fed to the furnace 

• Due to improved combustion, increased heat transfer is ensured 

• Rotary vane hype classifiers are more efficient in separating the 
coarser particies and recirculating them. 
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• Fineness of coal at classifier out let will be ensured at 70% pass 
through 200 mesh and retention of coarser particles in 50 mesh will be 
kept within 1% 

• Due to improved coal mill performance and classifiers, the unburned in 
bottom ash and fly ash will come down to design value. Reduction in 
unburned in bottom and fly ash will improve boiler efficiency. 

• Maintenance on classifier and the mill down time is reduced. 

• Coal wastage will be eliminated. 

• Heat carried by wasted coal will be saved. 

• Saving in Auxiliary power 

• Reduction in CO 2 emission with all the benefits as brought out above. 

• Exact consumption of fuel oil for start up and support firing can be 
determined. Tendency to fire excessive oil for support firing will be 
curtailed. 

• Hot air loss will be drastically reduced 

• Ultimate result in efficiency improvement in boiler operation. 

11.2.4.3 Sub Activity No. 4.3 


Leakage of air from hot air ducts and air ingress into flue gas ducts. 
Applicable in Units 1,2,3,4,5 & 6 


Due to atmospheric and coal ash e r osion, the hot air ducts and flue gas 
ducts have thinned out and are punctured at many places. Due to 
corrosion effect some of duct welds and furnace skin casing plate welds 
have cracked. As a result hot air leaks through the ducts at many 
locations. Unwanted cold air leaks into furnace and all along the flue gas 
path. Due to leaking hot air there is always heat loss. !D and FD fans get 
over loaded due to increased load on account of leaking air. 

Designed combustion air required for full load operation is 840 TPH. 

Estimated air leak through air ducts is around 100 TPH. 

FD Fan capacity is 420 TPH and motor rating is 760 KW 

At least one fourth of Fan energy is wasted to compensate for leakages. 
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It is expected that at least 15 million Kw hr. energy can be saved per year 
if the leakages are arrested. 

Similarly in Primary Air circuit, assuming that at least 20% of duct air is 
leaking, approximately 3.5 million KW hr. power is expected to be saved, if 
the duct leakage is arrested. 


Action to be taken: 

A thorough survey is to be made to identify all damaged, eroded and 
corroded sections of the hot air ducts and flue gas path. Visual inspection, 
after stripping of insulation and carrying out thickness survey may help in 
exactly locating the damaged portions. Identified sections of the ducting 
are to be replaced, with newiy fabricated ducts. 

Also the worn out, warped and cracked furnace and roof skin casing 
plates are also to be totally replaced. 

Generally the expansion joints in the air and flue ducts get worn out and 
damaged in due course of oceration, since they are fabricated out of very 
th»n sheets. After about 10 to 15 years of operation these expansion joints 
neea total replacement. 


Advantages 

• riot air loss through ducts will be eliminated. 

• Unwanted cold air in leak into furnace and flue gas path will be 
eliminated. 

• Unwanted cooling of hot Alg gas will be stopped. 

• Additional power required, for compensating leakage air, will be saved. 

• Ultimate result in efficiency improvement in boiler operation. 

11.2.4.4 Sub Activity No. 4.4 


Redoing of Boiler Insulation 
Applicable for the Units: 1,2,3,4,5 & 6 

Due to ageing and soaking in rainwater the boiler insulation is damaged 
heavily. At many places the glass wool insulation has lost its quality and 
has become ineffective. Hence the radiation heat loss has gone up. 
Normally radiation and unaccounted losses will be within 0.5%. But now 
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with present status of poor insulation the radiation and unaccounted 
losses are around 1.5%. 

Action to be taken: 

Remove the complete boiler refractory and insulation and redo the entire 
insulation work with improved and latest high quality material. 

Advantages: 

• Radiation heat loss will be arrested. 

• Ultimate result in boiler efficiency improvement. 

11.2.4.5 Activity No. 4.5 

Reinstallation of Complete Soot blowers 
Applicable for the Units: '?,2,3&4 


Soot Blowers are damaged and have become inoperative. Due to passing 
of soot blower inlet steam valves there used to be tubes failures. 
Sometimes blower lance used to get stuck in the furnace, making 
withdrawal of blower lance difficult. The delay in witndrawal of lance tube 
can cause more damage to pressure parts. Since the soot blowers are not 
being operated the flue gas temperature at Stack inlet has increased lo 
more than 150°C, as against predicted temperature of 137°C. The existing 
Soot Blower control system has become outdated and the control panels 
are not in good operating condition. There is no automatic sequential 
operation through the existing outdated control panels. Modern designs of 
digital controls, which can automatically come into operation, on detection 
of furnace fouling, censing through flue gas temperature probes, are to be 
installed in furnace. 


Action to be taken: 

Replace ail soot blowers with new modern design equipment. Install 
modem digital auto control system for operating soot blowers. 
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Advantages: 

• Reliable and high availability of soot blower system will help in keeping 
heat transfer surfaces in clean condition. 

• High heat-pick up in furnace walls and super heater coils. 

• Improved operation efficiency. 

• Boiler outages due to tube failure will be avoided. 

• Through intelligence control system the soot blowers will automaticaliy 
come into operation as and when there is dire necessity. Unnecessary 
operation of blowers will not be there. 

• Auxiliary power consumption can also be saved if the cycle of 
operation is need based. 


11.2.5 Activity No. 5 ( A-5 of Annexure-10) 

Replacing existing recuperative type Tubular Air Preheaters with new 
design regenerative type rotary Air Preheaters: 

Applicable for the Units: 1,2,3 & 4 


Indian coal contains upto 40 to 45 % of ash, which is highly abrasive in 
nature. Due to ash erosion, air preheater tubes are getting punctured. Flue 
Gas flows through the inside of tubes of the air preheater. Combustion 
air, which is at higher pressure, flows outside the tubes. Combustion air, 
by short circuiting, finds its way through the damaged tubes and gets into 
flue gas path. It has become necessary to replace more than 10,000 tubes 
every year. It's a cumbersome process to cut and remove damaged tubes 
and then replace them in huge numbers. 


To overcome such highly maintenance prone inefficient air preheaters, it is 
proposed to replace them with new design, more efficient type and less 
maintenance prone rotary air preheaters and have the advantage of 
higher heat transfer. Presently the flue gas exit temperature at cutlet of Air 
preheater varies from 150 to 180 deg C as against 137 deg C (design 
value) 


Providing Oxygen analyzer at the outlet of APH will help iri estimating the 
excess air- one of the most critical parameters. 
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Action to be taken: 

Tubular air preheaters are inefficient. and they also require frequent tube 
replacement. It is observed that the existing tubular air preheaters are 
placed in third pass after the economizer. There is adequate space and 
structure available where new design rotary air preheaters can be easily 
installed. 


It is as such proposed to replace the existing recuperative type tubular air 
preheaters with modern regenerative type rotary air Preheaters, having 
double lip sealing and automatic seal adjustment system, which is 
comparatively trouble free and more efficient in operation. Air leak losses 
will be drastically reduced. It is al^o proposed to install an oxygen analyzer 
at the outlet of the air preheater. 


Advantages: 

• Unnecessary hot air loss through flue gas path will be arrested. 

• Unwanted cooling of hot flue gas will be stepped, resulting in additional 
heat transfer to combustion air 

• Additional power required, for compensating leakage air, will be saved 
bringing down auxiliary power consumption. 

• Faster detection of the air-preheater leakage, ihrough the indication of 
oxygen content in flue gas, with the installation of oxygen analysers. 

• Controlling Excess air to the Boiler 

• Ultimate result in efficiency improvement in boiler operation, leading to 
reduced CO 2 emission through the stack. 

11.2.6 Activity No. 6 (A-6 of Annexure 10) 

Reduction in Auxiliary Power Consumption 

11.2.6.1 Sub Activity No. 6.1 & 6.2 

Coal Handling Plant (CHP) 
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Due to uncontrolled spillage of coal from coal conveyer belts, the CHP 
running time is extended much beyond the actual requirements. Auxiliary 
power input for CHP operation is substantially high. 


The conveyor belts are designed at present to run at troughing angle of 
just 20 degree. Since the belt is more or less flat at 20 degree, more coal 
can not be carried. If the coal load is increased, coal starts spilling over 
the belt. By increasing the troughing angle spillage can be reduced. The 
conveyor capacity is 800 TPH. But on account of spillage the conveyors 
are nin hardly at 600 TPH capacity. Due to this the conveyor system is run 
for nearly 18 Hrs a day to ensure complete filling of all raw coal bunkers. If 
the system is run at 800 TPH complete filling can be completed within 
10 to 12 Hrs. Auxiliary power consumed in for nearly 8 Hrs additional 
period can be very well saved, by increasing the troughing angle to 35 
degree. 


More over spillage can be substantially reduced, by installing at all transfer 
points modified new design skirts. Presently steel plates are cut and fitted 
as skirts to prevent spill over at transfer points. The new design will have 
rubber pads with steel back up and these can be adjusted to the required 
height and gap. When worn out the rubber pads alone can be replaced. 
This may help in avoiding spillage problem to a great extent. 


Action to be taken: 

• install modified adjustable rubber pads with steel back up to avoid coal 
spill over at transfer points. 

• Increase the trough angle of the coal conveyors. 


Advantages: 

• By bringing down CHP operation by 6 to 8 Hrs a day nearly 5.0 to 6.0 
Kwh of power per year will be saved. 

• Coal wastage will be reduced as the spillage Is stoppad. 

• Conveyors will be available for maintenance every day since the 
running hours will be reduced to 12 to 14 Hrs a day 
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11.3 Faridabad Thermal Power Station 


Faridabad Thermal Power Plant is situated in the middle of the residential 
cum industrial town of Faridabad. It has three (3) units of 60 MW capacity. 
Steam generators and steam turbines are supplied by BHEL. These Units 
were commissioned before 1981. Due to ageing these units are derated to 
55 MW each. The operating efficiency of units has deteriorated over the 
years. There is ongoing program, under Government funding scheme, to 
revamp and modernize these units, so that, considerable improvement in 
avaiiability and generation could be brought in from the present level of 
operation. However to restore the efficiency to the rated design value 
some of the activities have been identified. With implementation of these 
measures, it is certain that the plant efficiency will show remarkable 
increase. There by the additional quantity of fuel, which is being fired at 
present may be saved and it would directly reflect on reduction of Carbon- 
Dioxide emission. 

The *ist of various problems affecting the plant efficiency and remedial 
actions to be immediately implemented, are given beiow, 


11.3.1 Activity No. 1 ( Activity B-1 of Annexure 10) 

Replacement of High Pressure Heaters with modified design and 
material (High pressure heaters are kept out of operation at present) 


Applicable for the Units: All units (1,2,3) 

Presently HP Heater tubes are made of carbon steel. Circular coil tube 
nest arrangement is adopted which is subjected to corrosion and erosion 
resulting in frequent tube leakage. HP heaters are required to be taken out 
of service for longer period due to repeated tube failures. Keeping HP 
heaters out of service, causes reduction in cycle efficiency Presently 
several tubes have already been plugged in HP heaters in all units. No 
more margin is left out for any further repair or plugging, unless the tubes 
are replaced. 


Action to be taken 

Replace the internal HP Heater tube bundle and supporting end plates by 
Stainless Steel material of latest design. This will overcome the problem of 
frequent tube failures. The modified design of tube bundles will have *U’ 
tube arrangement and the material of the tubes will be stainless steel. 
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The tube supporting piates are designed to give improved life. It is 
proposed to replace the entire HP Heaters along with heater shell. 


Advantages: 

• Improved overall cycle efficiency . 

• Reduced maintenance 

• Reduced Co2 emission due to improved efficiency and station heat 
rate. 


11.3.2 Activity No. 2 ( Activity B-2 of Annexure-10) 

Modification of cooling water system for improving cooling water 
quality and condenser vacuum for all units and providing settling 
tank and cianflocuiator 

Applicable for the Units: 1,2 & 3 


Present operating condenser vacuum for all units 1,2, & 3 is found to be 
very low and is not improving by any routine action. The condenser 
vacuum is supposed to be maintained at 0.11 kg/cm2, at 60 MW load. But 
condenser vacuum is presently maintained at 0.26 - 0.31kg/cm2 . 


The problem of low vacuum in all units is because of scaling in 
condenser tubes affecting the heat transfer and air ingress into condenser 
through ihe flange joints in condenser. Though in the beginning when the 
units were new the condenser vacuum was good. With ihe passage of 
time , it is observed that there was gradual deterioration in condenser 
vacuum. During annual maintenance .condenser inspections were carried 
out and found that the condenser tubes were fouled with salt deposits, it is 
observed that over the period the raw water quality taken from the canal 
has deteriorated. Due to habitation by the side of canal, lot of organic 
waste is added into the canal water. This has resulted in rise of BOD, 
COD, and EMA level in the canal water. At present raw water is treated in 
the clarifier of 3 x 400 m3/hr capacity but the treatment is not effective 
because of deterioration of raw water quality below the design. Clarified 
water from clarification unit is used to make up the system cooling water in 
the coding tower. Due to in-effectiveness in the make up water treatment 
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the BOD levels in the circulating water is alarming. The COD in cooling 
water system cannot be maintained, ultimately causing high turbidity and 
suspended matter in circulating water. Suspended solids and organic 
matters form scale in the heat transfer tubes of condenser resulting in 
reduction in heat transfer. To counter the problem of scaling, proper water 
treatment scheme needs to be implemented. Filtration is generally used in 
addition to regular coagulation method for removal of solids from the 
surface water or wastewater. The introduction of filtration unit in the 
circulating water would help in reduction of turbidity and suspended solids 
in the circulating water to the desired level and prevent the scaling 
problem in condenser. As a preventive measure a settling tank can be 
constructed to make the dirt and sand settle down, before the make up is 
taken to cooling tower basin directly. In addition for incoming make up 
water a separate clarifloculator can be installed for further coagulation and 
clearing of turbidity. 


Action to be taken: 


• Construction of settling tank and Clarifloculator for incoming make up 
water. 

• Introduction of filtration unit in the circulating water system. 

• Improve condenser cooling water chemical treatment methods and 
avoid scaling of tubes. 


Advantages: 

• Condenser vacuum will improve. 

• Steam Turbine Heat Rate will improve substantially. 

• There will be fuel saving and Carbon-Dioxide emission reduction. 


11.3.3 Activity No. 3 ( Activity B-3 of Annexure-10) 

Introduction of Vacuum Pump for Air Evacuation system 
Applicable for the Units: 1,2 & 3 


Existing air evacuation system for condenser works with steam ejector. 
Auxiliary steam through PRDS is used for raising vacuum through 
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ejectors. Due to inefficient performance of steam ejectors, condenser 
vacuum could not be maintained to required level. Due to various 
problems related to steam ejectors, such as, air in leaks in the system, 
enlargement of nozzles diameter in steam ejectors, problems related to 
condensate drain from ejector condenser to main condenser etc., the 
condenser vacuum has deteriorated over the period of operation 
drastically and is at very low level even at reduced loads. The steam 
ejector system is unable to maintain the expected vacuum in condenser, 
even with both the ejectors in service. 


Vacuum pumps are found to be more effective in performance and are 
trouble free. By installation of vacuum pumps better vacuum can be 
maintained and the problems related to steam ejectors may be sorted out. 
However there will be marginal increase in auxiliary power, which comes 
as input power to vacuum pump and the same may be compensated with 
the other major advantages such as improved vacuum, trouble free 
operation, reduced maintenance and saving of steam. 


Action to be taken 

Replace the existing steam ejectors with vacuum pumps, for condenser air 
evacuation system. 


Advantages 

• Improved condenser vacuum 

• Saving in heat energy by reduced steam consumption during starting 
which is expanded in atmosphere until unit is put into service. 

• Improved reliability and efficiency of air evacuation system. 


11.3.4 Activity - 4 (activity B-4 of the Annexure-10) 

Composite Scheme for Boiler Efficiency improvement 


Boiler efficiency mainly depends on the combustion regime in the furnace. 
Eetter the combustion, higher will be the boiler efficiency. For improving 
the combustion regime, it is essential to ensure that the coal pulverizers 
are operated and maintained in the best of their performance level. 
Further furnace heat absorbing surfaces are to be kept clean by regular 
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soot blowing operation and automatic controls are to be tuned in order to 
get the best results. 

Problems affecting the combustion and heat transfer efficiency are dealt 
with in detail hereunder: 

11.3.4.1 Sub Activity No. 4.1 

Upgrading milling system by replacement of existing hammer mills 
with BHEL make bowl mills Type XRP-623., incorporating modified 
fuel firing system of tangential firing and furnace safe guard system 

Applicable for Units No. 1 & 2 


The existing coal pulverizing system consists of Beater Hammer Mills. 
These types of high speed coal mills are not suitable for the type of coal 
being fired at the station. These types of mills are highly maintenance 
prone and the cost of spares and maintenance is found to be too high. 
Due to unexpected frequent break down of mills the unit generation gets 
severely affected. The beater hammers wear out very fast and need to be 
replaced very frequently. At times tne hammers get broken to pieces and 
thrown inside the mill circuit. The broken pieces of the hammers cause 
severe damages to the ducting and fuel firing system. The mill shaft 
vibration goes beyond all allowable limits on uneven wear out of the 
hammers. Ultimately the mills break down, causing partial loading of the 
unit With the increased availability of coal mills the unit partial load 
operation will be curtailed. As a result the overall plant efficiency will 
improve. 


Action to be taken: 

In place of beater hammer mills, bowl mills (model XRP 623) may be 
installed. Technological feasibility of installing bowl mills has been studied 
by BHEL. However, for the installation of bowl mill in place of hammer 
mills, entire fuel firing system may also need to be modified. Only 
tangential corner firing system is suitable for operation with dowI mills. So 
it may involve major modifications on furnace pressure parts 
arrangements. The existing front wall firing system has to be removed and 
openings have to be created at the four comers of the furnace to 
accommodate the new firing system. The new bowl mills wili have all the 
features of improved design along with the installation of dynamic 
classifiers. 
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By carrying this improvement in fuel firing system, the unit availability as 
well as operating efficiency will show remarkable improvement. The 
suggested modifications will bring tangible advantages, such as 
improvement in combustion efficiency, flame stability etc. With a stable 
furnace, forced outages due to combustion problems will be reduced, 
which in turn will improve the generation. The bowl mills require less 
maintenance as the life of mill internals is much more than that of hammers 
of beater mills. The modification suggested by BHEL includes the modern 
Furnace Safeguard Supervisory System (FSSS) also. 


Advantages: 

• Reduced maintenance 

• Reduction in unburned in bottom and fly ash 

• Better combustion 

• Increased heat transfer 

11.3.4.2 Sub Activity No. 4.2 

Modification of existing bowl mills, by provision of rotating vane 
assembly in place of stationery one, along with installation of 
dynamic classifier, upgradation of PA fans and modification in hot 
air gate assembly to avoid hot air losses, to bring improvement in 
combustion efficiency 

Applicable for Unit No. 3 


The boiler of the third unit is fitted with Raymond bowl mills. The output 
and the fineness of pulverized coal deteriorates sharply with passage of 
time due to fast wear out of mill internals.. Due to non-availability of mills 
on many occasions the units are to be operated on partial load. Some of 
the problems faced in these mills are frequent jamming of journal 
assemblies, fast erosion and collar formation of grinding rolls, fast erosion 
of other mill components, frequent failure of scraper assembly, high mill 
rejects, inconsistency in coal fineness etc. 


Due to erosion of bullring segments and grinding rolls, fineness gets 
deteriorated and the pass through on 200-mesh sieve falls below 45% 
against a specified value of 70%. 
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The existing coal classifier is static and integral with the Pulverizer. 
Classifier vanes get eroded very fast due to the passage of pulverized 
coal through them. Due to big openings in the classifier, the coarser 
particles get by passed and enter the outlet stream of the coal flow path of 
the classifier. Hence separation of coarser particles does not take place 
properly. Coarser particles pass through coal pipe and enter the furnace. 
Coarser particles take too long time for complete burning. Either they fall 
down to the furnace bottom along with slag or get carried away with the fly 
ash, affecting the combustion efficiency. 


Action to be taken: 


The existing coal mills are to be upgraded with the improved design 
features of the system, offered by BHEL. The modification of mills would 
involve replacement of grinding rolls with ‘weld overlay' or 'high chrome 
grinding rolls', embedded with hardened carbide strips, replacement of 
bullring segments with modified bullring segments, with stringent 
specification on hardness, in superior chromium alloy, to suit Indian coal, 
which is abrasive in nature. p resence of quartz in Indian coal aggravates 
the problem by causing faster wear out of mill components. Another 
important change is the installation of rotating air port assembly in the 
mills, in order to limit turbulence inside the mill, which might help in 
reducing the wear out of mill components. These design changes in the 
milling system will improve the performance and increase the output of the 
mills, in addition to bringing in required consistency in fineness. The 
proposed modifications in the mills may result in improved life of the mill 
internals and in increased availability. With improvement in coal mill 
performance, stability in combustion will be established and support oil 
firing in furnace may considerably be brought down. 

Further introducing re-designed coal nozzle buckets, revamping firing 
equipment accessories etc. will help in further improvement in combustion 
regime. 

The existing classifiers will be replaced with new design of ‘Rotary Vane 
type Classifiers’, which are more efficisnt, in separating coarser particles 
and recirculating them into the Pulverizer. In rotary vane type classifiers, 
assembly is dynamic arid keeps rotating at very slow speed. The speed 
and the vane position can be aitered as per requirement. The classifier 
body will be lined with ceramic bricks to overcome body erosion and to 
improve the life of vane assembly. 
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Advantages: 

• Reduced maintenance 

• Reduction in unburned in bottom and fly ash 

• Lower Auxiliary Power consumption 

• Better combustion can be maintained 

• Rotary vane type classifiers are more efficient in separating the 
coarser particles and recirculating them. 

• Fineness of coal at classifier out let will be ensured at 70% pass in 200 
mesh and 1 % retention of coarser particles in 50 mesh 

• Due to improved performance of classifier the unburned in bottom ash 
and fly ash will come down. 

11.3.4.3 Sub Activity No. 4.3 


Redoing of Boiler Insulation to avoid radiation losses 
Applicable for the Units: 1&2 


The water walls of the boilers in Faridabad TPS are not membrane type. 
The tubes are hanging independently from top header to bottom header. 
The gap between the tubes is filled with firebricks and castable refractory. 
Due to dynamic action induced by vigorous combustion, there is always 
vibration in water wail panels which damages the refractory and firebrick. 

As a result at many places the glass wool insulation has got dislodged 
and has become ineffective to contain heat. Hence the radiation heat 
losses have gone up. 


Action to be taken: 

Remove the damaged refractory and firebricks. Redo the entire refraclory 
and firebrick work with new materials. 

Remove the damaged boiler insulation and redo the insulation . 
Advantages: 

• Radiation heat loss will be reduced. 

• Boiler efficiency improvement. 
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11.3.4.4 Sub Activity No 4. 4 

Modification of Furnace Soot Bowling System 
Applicable for the Units: 1,2 and 3 

Soot Blowers are damaged and have become inoperative. Due to passing 
of steam valves of soot blowers, there have been many tubes failures. 
Some times blower lance gets stuck in the furnace, which would result in 
damage to tubes. Soot Blower control system has become outdated and is 
not in operating condition. Modem designs of digital controls, which can 
automatically come into operation, on detection of furnace fouling sensed 
through flue gas temperature probes can be installed in Furnace. 

Since soot blowers are not in working condition ana are not being 
operated, the furnace walls and superheat coils are found fouled with build 
up of slag and ash. Due to unclean heat transfer area, heat transfer is very 
much affected. 

More over due to ash and s!ag deposition, the fireside corrosion is on 
increase and several tube failures have already been experienced. It is 
absolutely essential to reinstall new soot blowers and practice regular soot 
blowing operation. 


Action to be taken: 

Replace all soot blowers with new modern design equipment. 

Install modern digital auto control system for operating soot blowers. 
Operate the soot blower system regularly. 


Advantages: 

• Reliable and high availability of soot blower system will help in keeping 
pressure parts in clean condition. 

• High heat-Dick up in furnace walls and super heater coils. 

• Improved opeiation efficiency. 

• Boiler outage due to tube failure will be avoided. 

« By new and improved control system the soot blowers can be operated 
in automatic sequential operation. 
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• Auxiliary power consumption can also be reduced if the cycle of 
operation is only need based. 


11.3.5 Activity No. 5 ( B-5 of Annexure-10) 

Replacement top & middle blocks of Tubular Air preheater by 
modified material and design and provision of oxygen analyzer after 
Air Preheaters in all the three units 


Applicable in Units 1 & 2 

Due to cold end corrosion and coal ash erosion, the air preheater tubes 
have thinned out and are punctured in many places. Due to corrosion 
effect seal welds are cracked and the tubes are becoming loose in the 
holes. As a result hot air leaks through the tubes in many locations. Due to 
short-circuiting of hot combustion air in to flue gas path, some amount of 
heat energy is wasted through stack resulting in high f.ue gas exit 
temperature. 

Further there is ccnsiderable loss of airflow through the flue gas path. To 
compensate for the loss of combustion air escaping through the fiue gas 
system. FD fans have to be subjected to overloading. ID fans are also 
overloaded, in oraer to handle addition mass flow resulting out of air in 
leakages . Hence auxiliary power consumption goes high. 


Top and middle blocks of the Tubular Air Preheaters of units 1 & 2 are 
very badly damaged and hence require replacement. 


Providing Oxygen analyzer at the out let of APH will help in estimating the 
loss of air. Oxygen monitoring in the stack is also one of the most critical 
parameters, which helps to estimate the extent of leakage in air 
preheaters. 


Action to be taken: 

To replace the air preheater top and middle blocks completely with 
modified air pre heater blocks in unit 1 & 2. The modified APH blocks will 
have tubes protruding by 50 mm from the tube blade and the gap between 
the tubes will be filled up with castable refractory which will protect the 
tube edges from ash erosions. 
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To identify ail air leakage points in hot air ducts and in flue gas path. 
Rectify by replacing worn out ducting plates and warped and damaged 
skin casing plates This will improve the performance of Air Preheater by 
beiter heat transfer in APH, resulting in rise of temperature of primary and 
secondary air. 

Install an oxygen analyzer at the outlet of the air preheater 


Advantages: 

• Hot air loss through ducts will be eliminated. 

• Cold air leak into furnace and flue gas path will be eliminated. 

• ID and FD fans loading will be reduced 

• Ultimate result in efficiency improvement in bo'ler operation. 

• Faster detection of the air-preheater leakage, through the indication of 
oxygen content in tlue gas, with the installation of oxygen analysers. 

• Controlling Excess air to the Boiler 


11.3.6 Activity No. 6' 

Reduction on Auxiliary Power Consumption 

13.3.6.1 Sub Activity No 6.1 

ESP with semi pulse controllers 
Applicable for the Units: 1,2& 3 

Existing ESP controllers work on conventional method of the voltage 
control which requires more input power then modern semi pulse SCR 
controllers. Introduction of these controllers may reduce the Auxiliary 
power consumption and also improve the ESP effectiveness. 

Action to be taken: 

Replacement of existing controllers with the Semi pulse controllers in 
ESP. 


Advantages: 

• Auxiliary power requirements will be substantially brought down. 
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11.4 Guru Gobind Singh Super Thermal Power Plant, Ropar 


Guru Gobind Singh Super Thermal Power Plant is situated at a site, 
adjacent to Bhakra Main Line Canal near village Ghanauli, 12 Kms from 
Ropar. It has six (6) units of 210 MW capacity (Stage 1-1,2 units, Stage II - 
3,4 units and Stage III — 5,6 units). Steam generators of all six units are of 
BHEL make, based on Combustion Engineering design. Turbo generators 
of all the six units are of Siemens (KWU) design and are supplied by 
BHEL. Though the units are being operated at rated capacity, the 
operating efficiency had deteriorated over the years. To restore the 
efficiency to the rated design value some activities have been identified 
under this scheme. The list of various problems affecting the plant 
efficiency and remedial actions to be immediately undertaker, are given 
below. 

11.4.1 Activity No. 1 ( C-1 of Annexure-iO) 

Replacement of High Pressure Heater Tube Bundle in the existing 
HPH shell with modified design and materia! 


Applicable for the Units: 1,2,3,4,5 &6 

Present material of construction of HP Heater tubes is carbon steel. 
Circular coil tube nest arrangement is adopted, which is subjected to 
corrosion and erosion, resulting in frequent tube leakage. It is a perennial 
problem and very often HP heaters are kept out of service for very long 
periods on account of this. Keeping HP heaters oui of service brings down 
cycle efficiency of the turbine and badly affects the station overall heat 
rate. HP heater tube leakage may endanger the turbine itself. Already 
quite a number of tubes are plugged and any further plugging will make 
the heaters more ineffective. Due to this problem, the heaters availability 
has got reduced by 20 %. 

New design H P Heater tube bundle with vertical 'U' tubing arrangement 
and of stainless steel material have proven to be more effective and give 
better life. In the existing HPH shells new design tube bundles can be 
inse^ed with sui+able modifications, after removal of the existing circular 
coil tube nest. 


Action to be taken 
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Replace the internal HP Heater tube bundle and supporting end plates by 
Stainless Steel material of latest design. 


Advantages: 

• Increased availability of H P Heaters. 

• Improved overall cycle efficiency . 

• Maintenance cost is brought down 


11.4.2 Activity No. 2 (C-2 of Annexure *10) 

Modification of cooling watar system for reduction of cooling water 
inlet temperature by installation of new Natural Draft Cooling Towers 
for units 5 & 6 and replacement of condenser tubes for units 2 & 4. 


Ropar TPS has got 6 units of 210 MW capacity each. The plant had been 
developed ir. stages. Unit 1 & 2 were installed under stage I. Later under 
stage II unit 3 & 4 were put up. In third and final stage units 5 & 6 were 
added. At present, during rated out put of 2»0 MW of the units 5 & 6 of 
stage III, condenser vacuum is very low and is not improving by any 
routine action. The condenser vacuum is presently maintained at 0.14 
kg/cm2 against designed vacuum of 0.12 kg/cm2 and is affecting the heat 
rate of the steam turbine. 

The problem associated with low vacuum in unit 5 & 6 is generic problem 
related to the design of cooling water system of the plant. The cooling 
water system design is once through type with a cooling water pond 
arrangement for stage II & ill units. Nearly 750 Cusecs of cold water is 
drawn from Bhakra canal and then directly taken at inlet to the condenser 
of stage I, units 1 &2. The outlet from stage I unit condensers, flows out 
through an escape canal and joins the storage pond of stage II. For stage 
II, units 3&4, the condenser inlet water is taken from this storage pond. 
The outlet of condenser of stage il units is discharged into another storage 
pond of stage III. Stage II and III storage ponds are interconnected. 

Canal water entering stage 1 condenser, ic at 23°C and the water at 34°C 
is discharged into pond of stage II. After mixing with some part of inlet 
canal water, the stage II pond water temperature remains at sbout 29°C 
The water at this temperature goes into stage II condenser inlet. Stage If 
condensers discharge water at 37 to 38°C into the stage 111 pond. The 
outlet water of stage II and some part of mixed water of pond ii brings 


ANNEX-11 (35 of 45) 



Annexure - 1 1 

Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 


stage HI pond water temperature at 36° C, which is drawn as inlet to 
condensers of unit 5 & 6. 

The condenser design inlet water temperature is 30°C. But due to system 
design, the stage I units get water at very low temperature of 23°C and at 
the same time stage ill unit condensers get inlet water at high temperature 
of 36°C. As a result, the stage I units have problem of under cooling and 
there is high rejection of heat, which is carried away by the cooling water. 
Whereas the stage ill units suffer from inadequate cooling, since the water 
temperature at inlet itself as high as 36°C. Stage II and III cooling ponds 
are interconnected and there is no adequate flow of cooling water for 
make up to the hot water ponds of stage II and III. The entire draw of cold 
water from Bhakra canal flows into the stage I units. 

There is no other solution but to instali exclusive cooling towers for cooling 
down the water of storage pond of stage III to 3G°C. Also separate intake 
branch canals are to be dug for carrying make up water into tne storage 
ponds of stage II and III. Considering the geographical location of the 
area, it is proposed to construct Natural Draft cooling Towers for stage III. 
By installing cooling towers the vacuum problem of units 5 & 6 will be 
solved. 

Further numbei of condenset tubes on Unit 2 and 4 have been plugged 
because of leakages caused by chemical erosion. It is proposed to 
change the existing Ai-brass tubes with Cu-Ni tubes for better chemical 
resistance. 


Action to be taken: 

Construct Natural Draft cooling Tower for stage III condenser cooling 
water system. Further study is required for detail engineering, 

Change the condenser tubes of units II and IV with Cu-Ni tubes. 
Advantages: 

• Condenser vacuum will improve. 

• Steam Turbine Heat Rate will come down. 

11.4.3 Activity No. 3 ( C-3 of Annexuro-10) 

Modification of cooling water system to reduce under cooling 
Applicable for the Units: 1,2,3 & 4 
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Design cooling water inlet temperature of ail units is 30°C. Stage I units 1 
&2, being closer to the intake canal, are fed with very cold incoming water 
at 23°C, flowing from Bhakra canal, directly at condenser inlet Since the 
condenser inlet water to stage ! units is about 7 degree less then the 
designed temperature, there is very effective heat transfer and the 
condensate is cooled down below the saturation point. The exhaust hood 
temperature corresponding to design condenser vacuum of 0.12 is 49°C. 
Due to better cooling effects, on account of entry of cold water at 23°C, 
the condenser vacuum has improved to 0.09 Kg/cm 2 (abs). The exhaust 
hood temperature corresponding to improved vacuum of 0.09 Kg/cm 2 
(abs) is 44°C. The Condensate temperature in hot well should be equal to 
the saturation temperature corresponding to 0.09 Kg/cm 2 (abs), which is 
44°C. But as the inlet coding water temperature is at 23°C, condensate 
water in hotwel! is cooled down to 37 - 38°C instead of 44°C. This clearly 
indicates that there is sub cooling of Condensate water by about 6 - /°C. 
In other words the Condensate, in hotwell, is losing considerable sensibie 
heat, since it is cooled down 


The sensible heat of condensate is lost to cooling water in condenser and 
is ultimately compensated into power cycle in the steam generator by 
burning extra coal, which means increased carbon dioxide emission into 
atmosphere. 


The circulating water piping system is stand alone for each unit. For each 
unit two CW pumps are run. Due to problem of sub cooling, condenser 
inlet isolating valves are being throttled down in order to restrict flow to 
condenser. Modifying the CW piping and interconnecting them will help in 
running only three pumps for two units instead of running four pumps. This 
will avoid valve throttling to control the inlet flow to condenser and avoid 
the sub-cooling of condensate. Further it will result in substantial reduction 
in auxiliary power. 


The above problem can be over come by suitably modifying intake water 
system. Make up water flowing in, through the intake canal may be 
modified to have three different branch canals connecting directly to the 
cooling water ponds of stage If -Still , so that the cold water approaching 
from the intake canal can be divided equally in to two cooling water ponds. 
Unit 1 & 2 may continue to get fed directly from intake canal but the flow 
rate may be reduced. 
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Action to be taken: 


Interconnect the condenser cooling water piping of each stage and make it 
into a common system. This will help to run minimum number of C W 
Pumps in the system and the throttling of inlet valve to Unit 1 & 2 can be 
avoided. 

Modify the intake canal diverting the flow of cold water directly into the 
stage II & III storage ponds, so that the substantial amount of cold water 
will flow to the storage ponds, without sacrificing the requirements of inlet 
cool i ng water of Stage I. 


Advantages: 


• By equal distribution of make up water to CW pends of stages II & III, 
the inlet water temperature will be brought close to designed 
temperature of 30 Degree C for all the units. 

• By avoiding sub cooling of condensate water in condenser in unit 1,2 
considerable fuel saving will be achieved. 

• This activity will help in improving the turbine cycie heat rate as welt as 
over ail station efficiency. 

• Ultimate result is reduction of Carbon-Dioxide emission to atmosphere. 


11.4.4 Activity No. 4 (C-4 of Annexure 10) 


Composite Scheme for Boiler Efficiency improvement 
Applicable tor all units. 

Boiler efficiency depends to a large extent on the combustion regime in 
the furnace. Better the combustion, higher will be the boiler efficiency. For 
improving the combustion regime, it is essential to ensure that a few 
important measures are taken, such as, coal pulverizers are operated and 
maintained well, furnace heat absorbing surfaces are kept clean by 
regular soot blowing operation, automatic controls are tuned to order. 

Problems affecting the combustion and heat transfer efficiency are dealt 
with in detail hereunder 
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11.4.4.1 Sub Activity No. 4.1 & 4.2 


Modification of existing bowl mills, by provision of rotating vane 
assembly in place of stationery one, along with installation of 
dynamic classifier, upgradation of PA fans, replacement of coal 
nozzle assembly and modification in hot air gate assembly to avoid 
hot air losses. 

Restoring Functionality of auto Burner Control System/ Master 
Control to bring improvement in Combustion Efficiency. 


Applicable for all the Units 


The boilers of these units are installed with Raymond bowl mills, XRP-803 
in the unit 1,2,3,4 and HP-803 mills for Unit 5&6. The outDut and fineness 
of coal deteriorates very fast due to fast wear and tear of mill internals. 
Due to non-availability of mills on many occasions, the units have to be 
operated on partial load. Some of the main problems faced in these mills 
are frequent jamming of journal assemblies, fast erosion and colla r 
formation of grinding elements, fast erosion of other mill components, 
frequent failure of scraper assembly, high mill reject, inconsistency in coal 
fineness etc. 


Due to erosion of bullring segments and grinding rolls, fineness gets 
deteriorated and the pass through 200-mesh sieve falls down below 45% 
against a specified value of 70%. 

In addition to revamping of coal mills, if some of the problems related to 
coal burner nozzle assemblies, bottlenecks in fuel firing system etc. are 
also attended to, the boiler efficiency will improve on account of improved 
combustion and greater flame stability. 


Bad performance of coal classifier is yet another reason for disturbance 
in combustion region which is affecting boiler efficiency. This is a 
common problem in all the six units. 

The existing coal classifier is static and integral with the Pulverizer. 
Classifier vanes get eroded very fast due to the passage of pulverized 
coal through them. Due to big openings in the classifier, the coarser 
particles get by passed and enter the outlet stream of the coal flow path of 
the classifier. Hence separation of coarser particles does not take place 
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properly. Coarser particles pass through coal pipe and enter the furnace. 
Coarser particles take too long time for complete burning. Either they fall 
down to the furnace bottom along with slag or get carried away with the fly 
ash, affecting the combustion efficiency. 

In addition to coal mill and classifier modification, some other activities, 
like revamping of Burner Tilt Mechanism, Secondary Air Damper Control, 
Oxygen Analyzer also need to be taken up. 


All the boilers in Guru Gobind Singh Super Thermal Power Station are of 
Combustion Engineering design and are corner fired. In tangential firing, 
the fire ball position plays a great role in control of reheated steam out let 
temperature. The fire ball position, inside furnace, is determined by the 
burner tilt mechanism. Presently burner tilt mechanism is not functioning 
and the burner nozzles are kept fixed at one position. Major problem in the 
corner burner assembly is the fast wear out of coal burner components. 

More over, coal particles, coal ash and refractory materials get entrapped 
into the transition piece and the coal nozzle interfacing. It is a curved 
surface over-lapping with very little clearance and when foreign particles 
get entrapped, they get stuck up. Duo to exposure to very high furnace 
temperature, the moving components get distorted and cause obstruction 
to veiical movement. As a result the pneumatic actuator gets over loaded 
and starts malfunctioning. Further due to tne sagging and the non¬ 
uniformity of the coal nozzle assembly over four corners, furnace 
temperature uniformity gets disturbed and consequently the combustion 
stability gets affected. It is essential to attend to the problems in the tilt 
mechanism and restore its functions to achieve improved combustion 
regime and better RH temperature control. 

Coordinated master control for proper combustion in the furnace is also to 
be made operational . For this proper weighment of the coal being fed to 
the furnace is necessary. As such Gravimetric raw coai feeders aie 
proposed to be installed . 


For Cn-line monitoring of performance and efficiency of the boiler ,it is 
proposed to instal 1 DCS package for unit 3,4,5,6. For unit 1 and 2 F3SS 
system is proposed .Steam and water analysis system is also prooosed to 
be revamped. 

Secondary air damper control ensures proper wind box to furnace 
differential. Unless proper ratio of combustion air at a particular pressure 
and velocity is supplied, the combustion will not be proper. The damper 
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control plays vital role in maintaining good combustion regime in furnace. 
Revamping the damper control system will help in improving the 
combustion efficiency. 


Action to be taken: 


The present coal mills are to be upgraded with improved design features , 
being offered by BHEL. The modification of mills would involve 
replacement of grinding rolls with 'weld overlay’ or 'high chrome grinding 
rolls’, embedded with hardened carbide strips, replacement of present 
bullring segments with modified bullring segments in superior chromium 
quality to suit Indian Coal. Another important change is the installation of 
rotating air port assembly in the mills to limit turbulence inside the mill, 
which may result in considerably reducing the wear out of mill 
components. These design changes in the milling system will improve the 
performance and increase the output of the mills, in addition to bringing in 
required consistency in grinding efficiency. The proposed modifications in 
the mills may result in imoroved life of the mill internals and in increased 
availability. Further introducing re-designed coal nozzle buckets, 
revamping firing equipment accessories etc. will help in improving 
combustion regime. 


The existing classifiers will be replaced with new design of ‘Rotary Vane 
type Classifiers’. The classifier body will be lined with ceramic bricks . 

Action for introducing reliable air flow measuring device in secondary air 
duct. 

Provision of gravimetric feeders on ail the units 

Installation of Microprocessor based FSSS and DCS package 

Secondary air control device is to be rectified and made functional. 

Repair and rectify secondary air damper operating mechanism. 

Revamp and rectify the burner tilt mechanism with the improved design 
and use of high temperature resistance lubricants over moving surface. 


Advantages: 

* Reduced maintenance 
® Lower Auxiliary Power 
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• Reduction in unburned carbon in bottom and fly ash 

• Better combustion can be maintained 

• Fineness of coal at classifier out let will be ensured at 70% pass in 200 
mesh and retention of coarser particles in 50 mesh will be kept within 
1 % 

• Due to improved performance of classifier the unbumed in bottom ash 
and fly ash will come down. 

• Safe and reliable operation. 

• h'ot reheat temperature automatic control will be made more effective. 

• Reduction in oil consumption. 

• Combustion control can be put on automatic. 

• Reduction in CO 2 emission 


11.4.5 Activity No. 5 ( C-5 of Annexure-10) 

Replacement of Air Preheater element by modified material and 
design having double lip seals and automatic seal adjustment 
system in Units 1,2,3 & 4 and provision of oxygen analyser after Air 
Preheater in all units 

Due to cold end corrosion 2 nd ash erosion the air preheater elements get 
damaged very fast and the heat transfer efficiency gets badly affected. As 
a result the flue gas temperature after the air preheater goes high 
increasing the stack loss. Also the air preheater seals get worn out very 
fast, due to which the effectiveness of air sealing decreases. In order to 
compensate foi the loss of combustion air escaping through the flue gas 
system FD fans has to discharge more air and the fan gets unduly 
overloaded. ID fan too gets loaded in order ,to meet the demand for 
handling additional mass flow. To overcome the problem of air leakage in 
the sir preheater BHEL has developed new design of double lip, air seal 
arrangements with automatic seal gap adjustment mechanism. By 
installation of modified and improved design air preheater sealing system, 
considerable auxiliary power can be saved. 

Air preheater elements are also redesigned with corten steel material and 
new profile baskets. These elements are more efficient in heat transfer 
and also resist wear due to ash and cold end corrosion. The life of Air 
preheater element will improve. Air leakage problems will be contained 
considerably. 
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Oxygen analyzers are installed to indicate the oxygen in products of 
combustion after the economizer in the flue gas path. Many of the oxygen 
analyzers are not reliable and do not indicate correct oxygen content. All 
these old design analyzers are to be replaced by most modern system. 


It is also proposed to introduce additional oxygen analyzers after the air 
preheater, so that air in leak due to cold end corrosion and ash erosion of 
heater elements and that due to wear out of air heater seals to the flue 
gas path in air preheater can be exactly quantified. The installation of 
oxygen analyzers at the air preheater outlet will help the operator to know 
the extent of combustion air leakage in to flue gas path. Correct indication 
of oxygen is the only indicator for the level of excess air and in the 
absence of such reliable and proven analyzers it is difficult to maintain the 
exact requirement of combustion air. In the absence of such proven 
oxygen level indicators, combustion control and total air controls can not 
be not put on automatic operation. 


Action to be taken: 

• To replace the air preheater baskets with a modified design comprising 
higher weight of baskets with modified profile of neating elements and 
better material' quality i.e. corten steel. 

• To install automatic seal adjustment device and double lip plate sealing 
arrangement. 

• Replace the existing non-reliable oxygen analyzers with most modern 
highlv reliable oxygen analyzers. 

• Introduce additional provision in the flue gas path for measurement of 
oxygen after the air preheaters 


Advantages: 

• Hot air loss through ducts will be eliminated. 

• Flue gas stack, losses will be reduced. 

o Additional power required, for compensating leakage air, will be saved. 

• Ultimate result in efficiency improvement in boiler operation. 

• Reduction in CO 2 emission 
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11.4.6 Activity No. 6 ( C-6 of Annexure-10) 

Reduction in Auxiliary Power Consumption 

11.4.6.1 Sub Activity No. 6.1 

Variable Frequency Drives for I D Fans 
Applicable for the Units: 1,2,3,4,5 & 6 


The Flue gas flow is controlled by the inlet vanes of the Induced Draft 
Fans. The furnace draft control is totally dependent on this. The vane 
control is not precise and the draft control is not smooth. Resulting in 
reduced combustion efficiency. 

There are three ID fans for each unit, each of which is designed to take 
55% of rated capacity. Even at reduced load the fans continue to run at 
constant speed. The electrical input requirement is almost constant and 
adds up to the high auxiliary consumption. 

Further the motor continues to run at constant speed irrespective of the 
change in load requirement. The Variable Frequency Drive will 
continuously track the load requirement and maintain the rotor speed to 
match the output requirement. This will result in huge saving in auxiliary 
power. The net power output to that extent will improve. The control will be 
efficient and smooth. This will ensure better efficiency in boiler operation 


Action to be taken: 

I D Fan motors have to be replaced. New motors with variable speed 
device are to be installed. 


Advantages: 

• Substantial reduction in Auxiliary power 

• Better control of the furnace draft 

11.4.6.2 Sub Activity No. 6.2 

ESP with semi pulse controllers 
Applicable for the Units: 1,2,3,4, 5 & 6 
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Existing ESP controllers work on conventional method of the voltage 
control which requires more input power than modern semi pulse SCR 
controllers. Introduction of these controllers will reduce the Auxiliary power 
consumption and also improve the ESP effectiveness. 


Action to be taken: 


Replacement of existing controllers with the Semi pulse controllers in 
ESP. 


Advantages: 

• Substantial reduction in Auxiliary power 
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12.1 Technological Barrier No. 1 

Station: 

Kclaghat Thermal Power Station 
UNIT 1 


Activity: ( Activity A-1 of Annexure*10 ) 

Replacement of complete HP and IP turbine rotors with latest 
improved design for better efficiency. Removal of Baumann stage 
and modifying IP cylinder complete with new LP rotor 

a) Sub Activity 1 

To enhance the LP cylinder efficiency by removing the Baumann 
Stage. 


Technological Barrier: 

The Baumann Stage was integral part of design philosophy o f LMZ 
design turbine. Baumann stage was intended to take care of blade 
tip erosion in the last stages of the LP turbine. As a result Steam 
Turbine output and LP cylinder efficiency is reduced, since part of 
the steam gets bypassed directly to condenser. 

For the first time a serious thought has been given for removal of 
Baumann stage to get the advantage of increased LP cylinder 
efficiency and the increased output. However such a modification 
has not been tried anywhere in the country. The power station 
authorities are hesitant to undertake such modification, since they 
are not confident about the outcome of such modifications. 
Moreover to carry out the Baumann Stage modification, a long 
shutdown (5 to 6 months) is required. It requires to be planned 
cautiously combining with many other retrofitting jobs to be 
undertaken in boiler and other areas. Further such modifications 
need huge financial inputs and the power stations are not ir. a 
sound financial position to take up this kind, of job on their own. 
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Now the Original Equipment Manufacturer (OEM) has come out 
with technically viable solution. With the encouraging support and 
assurance given by the OEM, the power plant authorities are willing 
to go for such innovative changes. 


Description of the problem & Suggestion for removal of 
barrier: 

For a detailed description of the problem and suggestions kindly 
refer Annexure -11, item No.11.2.1 


b) Sub Activity 2: 

Replacement of complete HP / IP rotor assembly of LMZ design of 
Steam turbine manufactured and supplied by BHEL, with newly 
designed modified rotor assembly, with reaction wheels. 


Technological Barrier: 

Original Equipment manufacturer has come out with a technical 
proposal of replacing the HP and IP rotors with improved design, 
which will ensure higher efficiency. It is technological advancement 
based on research and developmental activities taken up by the 
OEMs. The OEM stands guarantee to overcome the technological 
barrier for replacing the inefficient components of steam turbine 
with the technically improved design. It will lead to improvement in 
Heat Rate and consequent substantial reduction in GHG emissions. 
Further such modifications need huge financial inputs and the 
power stations are not in a sound financial position to take up this 
kind of job on their own 


Description of the problem & Suggestion for removal of 
Barrier: 

For a detailed description of the problem and suggestion kindly 
refer Annexure — 11, item No.11.2.1 
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12.2 Technological Barrier No. 2 

Station: 

KOLAGHAT THERMAL POWER STATIONS 
UNITS 1,2,3 & 4 


Activity: (Activity A-5 of Annexure -10) 

Replacement of existing Tubular Air Preheaier with Rotary Air 
Preheaters of new design Double seal arrangement and automatic 
Sea! adjustment, in the same location where the Tubular Air 
Preheaters are erected 


Technological Barrier: 

The tubular air preheater has its own disadvantages of puncturing 
due to ash erosion causing bypassing of comDusticn air into flue 
gas path. Due to this both F D Fan and I D Fans get overloaded. 
Auxiliary power consumption goes very high. To overcome the 
problem new design regenerative rotary type Air Preheaters are 
proposed to be installed in place of the tubular air Preheaters. This 
is a major modification and involves technological risks. In Kolaghai 
Thermal Power Station the existing Tubular Air Perimeters are 
located in a third pass and there are adequate structural members, 
which can carry the load of new design rotary Air Preheaters. 
These modifications would result in improved heat transfer and 
reduction in Auxiliary power consumption. 

Description of the problem and suggestion for removal of the 
barrier: 

For a detailed description of the problem and suggestion kindly 
refer Annexure -11, item No.11.2.5 


ANNEX-12 (4 of 6) 




Annexure - 12 


Stabilizing Green House Gas (GHG) Emissions from Indian Power Sector through 

R&M of TPS 


12.3 Technological Barrier No. 3 

Station: 

FARIDABAD THERMAL POWER STATION 
UNIT 1&2 


Activity: (Activity B-4.1 of Annexure-10) 

Upgrading milling system by repiaceing existing hammer mills with 
BHEL make bowl mills Type XRP-623., incorporating modified fuel 
firing system of tangential firing and furnace safe guard system. 


Technological Barrier: 

The milling system of existing boilers comprises of Beater Hammer 
Milis. The major disadvantage of Beater hammer mills is the very 
poor life of hammers which is only 180hrs, requiring frequent 
changes of hammers.Changing over to new design bowl type coal 
mills will be a major change in the existing milling system. It 
requires thorough study to retrofit totally a new philosophy design of 
pulverizing unit. Presently the boilers are front fired which is also 
proposed to be changed to tangential firing system. Such an 
attempt for total redesign of fuel preparation/firing equipment, in 
the same location and the available area has not been tried any 
where in the country. OEM has come out with an offer to carry out 
this modification.. So far the power plant authorities were reluctant 
to take this technological risk. With assurance and the guarantee 
given by the OEM in overcoming the technological barrier, station 
authorities are now prepared to go far such innovative changes. 
These changes will bring improvement in reduced maintenance, 
less down time, Partial loading operations etc. 


Description of the problem and suggestion for removal of the barrier: 

For a detailed description of the problem and suggestion kindly 
refei Annexure — 11, item No.11.3.4.1 
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12.4 Technological Barrier No. 4 

Station: 

GURU GOBIND SINGH SUPER THERMAL PLANT, ROPAR 
ALL THE UNITS 


Activity: 

Providing Variable Frequency Drive system for ID fans . 


Technological Barrier: 

The Flue gas flow is controlled by the inlet vanes of the Induced 
Draft Fans. The furnace draft control is totally dependent on this. 
The vane control is not precise and the draft control is not smooth. 
Resulting in reduced combustion efficiency. 

Further the motor continues io run at constant speed irrespective of 
the change in load requirement. The Variable Frequency Drive will 
continuously track the load requirement and maintain the rotor 
speed to match the output requirement. This will result in huge 
saving in sux’liary power. The net power output to that extent will 
improve. The control will be efficient aha smooth. This will ensure 
better efficiency in boiler operation. 


Desciiption of the problem and suggestion for removal of the barrier: 

For a detailed description of the problem and suggestion kindly refer 
Annexure-11, item No.11.4.6.1 
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A 

KOLAGHAT THERMAL POWER STATION 


1 

Replacement of Air-preheater 
tubes - unit -2&3 

Due to ash erosion and cold end acidic effect the 
Air Preheater tubes get damged and punctured. 
Combustion air short circuites through holes in 
the tubes. Hence 10000 tubes are replenched , 
every year in each unit during annual overhaling 

10.00 

2 

Replacement of economiser tubes - 
unit -2&3 

Due to cold end corroson and due to ash erosion 
number of Eco. Coils are pitted or thinned out. 
There were several tube failures and the units 
had to be forced shut down. Hence complete 
economiser coil banks are proposed to be 
replaced. 

10.00 

3 

Boiler structure repair & painting- 
unit 3 

Due tc atmosphenc conditions the Boiler 
structures are withered and are getting rusted. 
Hence it is proposed to carry out repaires 
wherever required and repaint the entire boiler 
structure. 

5.00 

4 

Acid cleaning of boiler water 
tubes-unit 3 

Scaling of boiler water wail tubes, due to seve r al 
years of operation. Due to scaling heat transfer is 
very much affected. It is required to go for acid 
cleaning of boiler tubes as per the tube analysis 
carried out. 

6.00 

5 

Replacement of existing seal air 
fans (17 nos) - unit 1,2,3 

T he existing seal air Tans are ot ovemang type. 
These are high speed fens and the bearing 
vibration goes high due to damages to bearings. 
Some times shaft bending too take place. Hence 
it is proposed to go for modified Seal Air Fans of 
simply supported arrangement, so that the break 
down will come down and maintenance work will 
be reduced. 

3.70 

6 

Replacement of stator wedges by 
ripple spring wedges ( Unit 1,2,3 
) 

The generator is or old design. I he stator 
wedges often used to become *oose and during 
annual overhaul wedges tightening used to be 
caried out. BHEL have come out with 
modification of stator wedges with ripple spring 
arrangements. It is proposed to carry out the 
modification in stage 1 units excluding unit 4. 

15.00 

7 

Replacement of existing generator 
static excitation system - unit - 1, 
2,3 

The genrators ot very old design and the 
excitation system and AVR control is through 
outdated design with slip ring arrangement. It is 
proposed to go for modem efficient system of 
static exieftation control 

15.00 

8 

Replacement of existing 6.6.KV 
MOCB by SF6 breaker Unit-3 

The most modem and trouble tree breakers are 
SF 6 breakeers and wolrd over only these 
breakers are now being operated. Hence 
suggested to replace the existing outdated 
MOCBs of 6.6 KV breakers. 

15.00 

• 
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9 

Replacement of 132 KV ( 6nos.) 

& 220 kV ( 9 nos.) high level 
isolators 

The isolators have become very bad due to aging 
and several repair works carried out time to time. 
They need repalcement. 

6.00 

♦ 

10 

Replacement of unit battery bank 
including chargers Unit- 1,2 

The Unit battery bank is quite old and had lived 
up to its life. The battery performance has gone 
down drastically and requires replacement. 

15.00 

11 

Replacement of existing analogue 
system with DCS with relevant 
field instrument & cables - Unit-3 

&tage 1 is still being operated with old analog 
system supplied by IL Kota. The instrumentation 
and control system is outdated. Number of 
controls are not functioning on auto. If such 
controls are put on control unit operating 
efficiency will boost. Hence to revamp the 
easting control systems it is esential to switch 
over to Morden digital control system. 

200.00 

12 

Replacement of existing Turbine 
Supervisory System by 
microprocessor based system 

The Turbo supervisory system has become more 
unre'iable. It is a very old system and is based on 
analog controls. Hence it is suggestea to go for 
micro prossor based system. 

60.00 

13 

Replacement of existing coal 
feeder drive (18 nos)* by variable 
frequency drive. 

Coal feeders are operated with PIV gears for 
speed control depending on fuel requirement. 

The change in speed is very unrealistics. 
Combustion control is not put into problem since 
proper speed variation and speed reference 
signal is not coming from the existing system. 
Hence it is proposed to go for variable frequency 
drives. 

4.00 

14 

Installation of oxygen analyzer at 
air-preheaier outlet for staee-I 

Air preheater tubes get damaged and air in leak 
into flue gas path take place. Combustible air 
pass through flue gas path and the extent of such 
leakge can be detected and qualified only by way 
of measurring oxygen level in flue gas. At present 
cnly at air preheater inlet there is oxygen 
analyser. A new installation for oxygen 
measurement is suggested at airpreheater outlet. 

4.00 

15 

Replacements of UPS battery 
banks and chargers 

The ORs battery bank is quite old and had lived 
up to its life. The batiery performance has gone 
down drastically and requires replacement. 

3.00 

16 

Renovation of DM plant for stage- 
I, including installation of 
activated carbon filteis 

H he bM plant ot stage 1 is nearly 13 Vrs. Old. 
Rubber lining of number of vessels is to be 
replaced. Quite a few vessels are in a 
deteriorated condition due to fuming atmosphere 
ever there in DM plant. Hence it needs to carry 
du» renovation. 

40.00 

17 

Renovation of cooling towers unit 
1&3 

-ooiing i ower drift eleminators and fills have got 
damaged and in many places fallen out. They 
lave to be repalced completely with new design 
nore efficient materials. 

50.00 
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18 

Modification of electrostatic Ash 
precipitation system for stage-I 

ESP control system is to be modified with 
electronic semi pulse low arcing design. This will 
help in reducing the auxiliary power consumption. 

350.00 

19 

Installation of silencers for Boiler 
safety valve & steam injectors for 
stage-I 

Silencers are damaged due to aging and requires 
to be replaced. 

2.50 


Installation of the dry Ash 
collection system for stage-I 

Wet ash system is not working satisfactorily. 
Disposal of ash through slurry pumps and ash 
pipes through long distances has become a 
botheration. Hence it is suggested to go for dry 
ash collection system, so that collected dry ash 
can be directly stored in silos and dispatched for 
ash utilisation by prospestive users. 

152.00 

21 

Installation of Dust Extraction 
system at Crushei House by 
vacuum pulling system 

There is very much dust nuisence in CHP area. 
Existing dust extraction system with extraction 
fans is not working satisfactorily. The equipments 
have become inoperative due to erosion and 
environmental conditions. Hence a new vacuum 
system for removal of dust from crusher house 
area is proposed. 

3.00 


TOTAL 


969.20 

B 

FAR! DAB AD THERMAL POWER STATION 


1 

Provision of Dry flyash collection 
system 

Wet ash system is not working satisfactorily. 
Disposal of ash through slurry pumos and ash 
pipes through long distances has become a 
botheration. Hence it is suggested to go for dry 
ash collection system, so that collected dry ash 
can be directly stored in siios and dispatched for 
ash utilisation by prospestive users. 

7P.00 

2 

Replacement & Relaying of ash 
slurry lines 1 & II 

Ash slurry lines are punctured over many places 
and big holes are formed due to ash erosion and 
corosion. Over straight lengths the pipe line 
effective bore is reduced due to build up of layer 
of hardened, unremovable ash deposit. 

36.00 

■ 

Provision of New plant air 
compressor for unit! & II 

Compressors break down is on increase, due to 
wear and tear. They are not delivering rated 
capacity. Hence for augmenting air supply 
additional new compressor is to be installed. 

2.00 

■1 

Provision of Additional DM Plant of 2 
< 30 T/Hr 

Make up water requirement has gone up due to 
ncreased blow down and leakges. Leakages are 

100.00 

S 

3 ro''ision Cf additional DM Storage 
rank 

✓being arrested. But still there is need for 
additonal make up requirement. Hence a new 

2.50 

61 

Replacement of cables of T3 
ransformer from A2 Sub station to 
^TPS 

Cables have spent their life. Requires 
replacement 

7.00 

71 

Replacement of 10"NB line from CW 
leader to suction LP/HP pumps 

rhe 10" line is damaged and requires to be 
‘eplaced. 

1.00 . 
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8 

Replacement of passenger lift 

Boiler is a tall structure. Frequently people go to 
drum level and other floors. Without passenger 
lift it, it will difficult to move around. For carrying 
materials it esential to have lift. 

2.00 

9 

Provision of 15/10 MT EOT 

EOT crane will facilitate turbine mamtenace and 
carrying out overhauling jobs will be easier and 
fastertime and there by avaibility of the plant 

2.00 

10 

Renorvation of chimney of unit 1,1! & 

III 

Renovation of Chimney may improve the 
draughts in the boiler and thus improves the 
combustion. ID Fans is getting overloaded at 
present due to resistance offered. Renovation of 
stack will ease load on ID fan. 

1.50 

11 

Renovation of cooling tower of unit 

1,2 & 3 

At present due to aging drift eliminators and fills 
are damaged and fallen out. Renorvation in the 
cooling tower shall improve the cooling water 
inlet temperature and thus improve condenser 
vacuum to some extent 

3.00 

12 

Augmentation of storage capacity of 
Ash disposal area 

Plenty o f ash is getting accumulated and 
overflows. Additional facilities are to be made for 
storage of ash otherwise it may create 
environmental problem 

10.00 


Tctat 


237.00 

C 

GURU CORIND SINGH SUPER THERMAL PLANT, ROPAR 


1 

a) Retubing of surface condenser of 
GGSSTP for unit-2 

Due to scalling and erosion quite a number of 
tubes were punctured and plugged. The fouling 
factor considered is just 15% and with the 
number of tubes already plugged the additional 

30.00 


b) Retubing of surface condenser of 
GGSSTP for unit-4 

30.00 

2 

Providing replacement spare, one 
rumber, for 210 MW Generators 
stator. 

There are six identical units supplied by single 
vender, BHEL. If the-e is a Generator failure it 
may take at least 2 years to get new rotor and 
bring back the unit on line, since the lead time for 
supply of this item is very high. Hence it is 
recommended to have a spare stator for meeting 
any eventuality. 

150.00 

3 

Providing replacement for 250 MVA, 
15.75/220 KV Generator transformer 

There are six identical Generator Transformers 
supplied by single vender. If there is a Generator 
Transformer failure it may take at least 1.5 years 
to get new transformer and bring back the unit on 
line, since the lead time for -supply of this item is 
very high. Hence it is recommended to have a 
spare transformerfbr meeting any eventuality. 

60.00 

4 

Providing replacement for cne 
number field breaker 

There are six identical Generators supplied by 
single vender. If there is a failure of field breaker 
in the exiciiation system, it may take at least 1 
years to get new field breaker and bring back the 
unit on line, since the lead tim9 for supply of this 
item is very high. Hence it is recommended to 
have a spare field breaker meeting any 
eventuality. 

2.00 
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5 

Providing complete HPT module 

Already in one of the units a HP Turbine rotor has 
got slightly bent and the run out is high. The 
same is being used with incresed steam flow 
path clearance. Hence there is efficiency loss. A 
spare H P rotor for six units is a must so that 
whenever any such rotor damage is noticed 
during overhauling, the same may be replaced 
and the defective one can be repaired and kept 
as spare. 

80.00 

6 

Modification of water treatment plant 
at stage-! 

D M plant was installed about 15 years back and 
has becomed very old. In many places rubber 
lining is to be redone. Some of the pipes are 
corroded and eroded in the acidic atmosphere 
prevailing in D M plant. Hence repaire and 
revamping is essential to set right the system to 
out it on rated out put operation. 

1.00 

1 

7 

Replacement of open/closed loop 
and measurement control syslem 
with Distributed Digital Control 

System having integrated facility of 
data acquisition system in units-1&2 

Stage 1 is still being operated with old analog 
system which is available at present. The 
instrumentation and control system is outdated. 
Number of controls are not functioning on auto. If 
such controls are brought on automatic control 
unit operating efficiency will boost. There is no 
data aquidtion system in the present 
Instrumentation configuration. Hence to revamp 
the existing control systems it is esential to 
switch over to Modren digital control system, 
incorporated with Data Aguisition system. 

150.00 


Total 


503.00 
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_ ANNEXURE -14 


DISTRIBUTION OF RESPONSIBILITIES FOR IMPLEMENTING THE ACTIVITIES AT THREE 

__ IDENTIFIED POWER STATIONS _ 

Agency involved 

S.No_Activity 


1.0 Formation of the Project Implementation CEA and SEB or utility company 
Teams as well as Project Monitoring 


2.0 Focal point for GEF/Implementing 
Agency 


3.0 Implementation of Technical Schemes 



3.1 Appointment of consultant (one of each SEB or utility company and CEA 
station) for engineering and assistance in 
project evaluation, monitoring and 
supervision services 


Preparation of specifications 


3.31 NIT and tendering 


SEB or utility company, Consultant and CEA 


SEB or utility company and Consultant 


Bid evaluation and award of contracts for SEB or utility company and Consultant 
implementation 



3.51 Execution of technical schemes 


4.0 Project Evaluation, monitoring and 
support 


5 0 Evolving Financial Mechanism 


Appointment of financial consultant 


Interaction with funding 
agencies/equipment manufacturers/ SEB 
or utility company/ other agencies 


6.0 Increasing Awareness / Training 


6.1 Appointment of consultant 


SEB or utility company, Consultant and 
Contractor 


SEB or utility company / Consultant / CEA and 
contractor 


CEA , MoP, and SEB or utility company 


CEA and Financial Consultant 


CEA, MoP 


Organising workshops / seminars for CEA , MoP and Consultant 
spreading awareness 


6.3 Institutional training for power plant 
personnel 


7.0 Any further activity 


Consultant and CEA 
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Stabilizing Green House Gas (GHG) emissions from Indian Power Sector through R&M of TPS 







Stabilizing Green House Gas (GIIG) Emission From Indian Power Sector 
A nnexure - Id Engineering Schedule (or Guru Gobind Singh Super Thermal Plant, Ropar 
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Stabilizing Green House Gas (GHG) Emission From Indian Power Sector 
Annexure -15 Engineering Schedule for Faridabad Thermal Power Station, Faridabad 



























































Stabilizing Green House Gas (GHG) Emission From Indian Power Sector 
Annexure -15 Engineering Scnedule for Kolaghat Thermal Power Station, Kolaghat 
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ANNEXURE - 16 

Stabilizing Green House Gas (GHG) emissions from Indian Power Sector 


ETTER FROM STAKEHOLDERS 

r Kolaghat TPS 

laghat Thermal Power Station 
jst Bengal State Electricity Board, Kolkata 
B. Electricity Regulatory Commission, Kolkata 
ist Bengal Pollution Control Board, Kolkata 
laghat Building Centre, Distt Midnapore 

rum of Scientists, Engineers and Technologists (FOSET), Kolkata 

r Faridabad TPS 

ridabad Thermal Power Station 

ryana State Pollution Control Board, Chandigarh 

ryana Vidyut Prasaran Nigam, Panchkula 

ryana Electricity Regulatory Commission, Panchkula 

shtriya Chetnashakti Foundation, Faridabad 

sen Cross Society, Gurgoan 


r Guru Gobind Singh Super Thermal Plant, Ropar 

njab Thermal Power Station 

njab Pollution Control Board, Chandigarh 

njab State Electricity Regulation Commission 

par Thermal & Ambu a Affected Committee (Ropar) 


AMMCV _ iR H nf 1\ 



FAX MESSAGE 
SEPTEMBER 08, 2 0 0 1 


FROM SHRI S. P. DATTA 

GENERAL MANAGER 
K.OLAGHAT TPS 
FAX NQ.f03228)50-280 


TO SHRI A. S. BAKSHI 

DIRECTOR ( C & E ) 

CENTRAL ELECTRICITY AUTHORITY 
C & E DIVISION, ROOM NO. 314 
SEWA BHAWAN, R.K.F'JRAM 
NEW DELHI 
FAX NOiOl U619 7267 


MESSAGE STARTS : 

PLEASE BE INFORMED THAT WE CONFIRM THAT 
KO LAG HAT THERMAL POWER STATION WILL IMPLEMENT THE 
ACTIVITIES TO BE FINALLY IDENTIFIED IF FUNDED BY GEF 


SCHEMED 


MESSAGE ENDS : 



( S. P. DATTA ) 
GENERAL MANAGER 


* ^virrcotifirnuiiiuirtu": - —- 

Ji i. Jiliri A. S. Hnt-.l i; Director) C&E), Central Electricity Authority, C&E Division, Room 
' No.314, Sewa B ha wan, R. fC. Puram, New Delhi. 




UJe/t Bengal ./late Electricity Board 





**•* C 
tV 


CORPORATE OFFICE 

Ref No. ;.M(0)/25/3i"6 Dated : 9 November, 2001. 


To 

The Director (TAD) & Nodal Officer for GEF Project, 
Central Electricity Authority, 

5ewa Bhawan - RK Puram,. 

New Delhi - 66. 


Sub : UNDP/GEF Project in respect of Kolaghat Thermal 
Power Station (KTPS) for stabilising Green House 
Gas Emission for suitable development. 


Sir, 


This has a reference to your letter. No. 17/SR/GEF/CE(TA)/CEA/20Q1 dated 1.-1.2001 
?n the aforesaid subject. 

We have gone through the relevant and related Project Proposal doted 6 July 2001, as 

submitted by Kolaghat Thermal Power Station of West Bengal Po '/® r ^' op ^ n e 
:orporation Limited. The contents of the proposal appear to be in> order. A/e are also oj ^ 
/iew that the said proposal, if implemented, shall to a large extent ^ 

Emission and shall be beneficial to ecological balance. 

x#_ 


^DipaK (jangun; 
Member (Operations). 


□' -VIDYUT 3HAWAN-. BL o^ £c -'^°^^^t L ' : ! ^morn?****" 




VV. Li. Electricity Regulatory Commission 
FD-415A, Paura Bhavan, 3rd.Floor, Sector-Ill 
Bidhannagar, Kolkata - 700 091 
Tel : (033) 359-3553,3397 (O) 
: (033) 359-9720 
Fax : (033) 359-3397 

Dated 

From: 

Dr. R. N. Das, I. A. S., 

Secretary, WBERC. 



No. 


; to 

The Director And Nodal Officer for GEF Project, 
Central Electricity Authority, 

Government of India, 

! Ministry of Power, 

SEWA Bhawan, Ramkrishnapuram, 

New Delhi - 110066. 


Sub : UNDP/GEF Project-Selected Potion for Stabilizing Green House 
Gas emission for sustaining Development. 

Sir, 

I am to refei to your letter no. 17/SR/GEF/CE(TA)/CEA/2001 dated 23.10.2001 and fax 
message no. 17/SR/GEF/CE(TA)/CEA/2001 dated 7.11.2001 on the subject mentionea above. 

I am directed by the Chairperson to inform you that this Commission has no suggestion 
to make at present on the above-mentioned pruject. 


Yours faithfully, 


(R. N. Das) 
Secretary 






WEST BENGAL POLLUTION CONTROL BOARD 

(Department of Environment, Gov;, of Wen Bengal) 

Paribeah Shawen 
etdg. No. IDA, BlocX-LA. S«clor-lil, Sell Lane City 

Kolkata • 700 098 

Tal • 335-9088, 336-7-128. 335-8211, 336-8073, 335-8731 
335-0261, 335-0212, 335-0213. 335-0S61. 335-5875 
Fax (0091) (033) 335-6730/335-2813 


MEMO NO.; 3^30 -1 A- 148/2000 


DATED : 09-11-2001 


To 

Shri M. S. Puri 
Director (TAD) 

S'Nodal Officer for GEF Project 
Central Electricity Authority 
Ministry of Power 
SewuBhiwan, Raraakriahnapurara, 

NEW DELHI - 110 0 * 6 . 


u0 SKSS 

■ ef - : 


sar Sir. 

refcicoce to your lata ^Station 

*l.-d by October 2003 for Unit Noa.U 


■.Thanking you. 


i-Youn faithfully, 

xt. jfetf 1 ’" 1 * 1 

Senior Environmental Engineer (Planning) 
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C6 ' K ° ,aghat Thermal Power Station, P.O. Mecheda, Dist, Midnapore-721137 
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{^fe'vuicb'r^ (e»4re 


Head Office : 1, K. S. Roy Road 'B* Block, 6th Floor, Calcutta-700001 
Office: Kolaghat Thermal Power Station, P.0. Mecheda, Dist, Midnapore-721137 




FORUM OF SCIENTISTS, ENGINEERS & TECHNOLOGISTS (FOSET) 

15N, Lindsey Street (5 th floor),New CMC Building, Kolkata- 700087 
Phone; (91) (033)252 9675,252 0521, Fax;(91) (033) 252 0521 
Web Page ; http;//www. foset.org E-mail: foseti awsnl.com 
Kola ghat Sub Centre: 

FH-1/7/3 KTPS T/S MED1N1PUR WEST BENGAL 
Fax: 03228 50280; Phone: 03228 50895 


To, 

The Director (TAD) 

& Nodal Officer for GEF Project 
Central Electricity Authority 

Sub: Comments on activities proposed for Stabilising Green house Gas Emission 
at KTPS 

Ref: Your letter no. 1ZSR/GEF/CE (TA)/CE4/2001/Dfd 07/1LV1 
Discussion on 12/11/2001 

Dear Sir, 

We like to convey our gratitude for involving our organisation in such a important process. 
Unfortunately we got very insi gnifi cant time to comment on c uch a complicated & 

-comparatively new subject. 

In a fruitful discussion we had today with your Officials at KIPP guest house* the aims & 
, activities of the project has been clarified. We find the project very useful & welcome the effort 
made to reduce Green House Gasses. We.use'every success of the project & confirm ail help & 
co-operation of FOSET to carry out the same. 

We are enclosing some points for your consideration please. 

i 


Dunking vou. 

Yours faithfully, 

t.Sougata Chakra vorty) 
Secretary 

Dated: 1 1 -|\ %oa( 

L , 

ncio: Comments (2 sheets) 




COMMENT 

ICo In gh ajtSwJbc cnCrf^ 

Sub: UNDP / GEF Project — Selected Options for Stabilising Green House Gas emission for 
Sustainable Development at Kolaghat Thermal Power Station, West BengaL 

In India as coal is the only abundant source of energy, the level of carbon emission from our ENERGY 

SECTOR is a matter of concern. In conventional thermal power plants like KTPS, the areas o 

concentration for reduction of GHG are, . . 

A) IMPROVEMENT OF SYSTEM EFFICIENCY 

B) REDUCTION OF HEAT LOSS 

C) REDUTION OF AUXILARY POWER CONSUMPTION 

D) FUEL QUALITY 

E) GENERAL CONCIOUSNESS 

IMPROVE^^ 

1. Hie latest designed LMW Turbine lias higher efficiency thnn the LlvfW Turbines presently in service ii 
KTPS. This improved efficiency will directly reduce the amount of fuel required to be burnt and as such 
the Green House Gases. We feel that the replacement of Existing internals by the modified Turbine 
internals to improve efficiency must be explored with indigenous as well as global manufacturers. 

2. Presently the Regenerative Feea heater no 5 is out of service for all the units 1,2, 3 for some initial 
design fault, 'these incurring huge losses. If drip of the of the regenerative heaters can be used in 
recommended mann er then the cycle efficiency will be increased. Detail technical probabilities are to be 
explored to use the drip. 

% ‘. i 

3. It has been reeu that though regular soot blowing is done in the KTPS boilers, the ash deposition on the 
boiler tubes are still there. Incorptjralion of Intelligent Soot Blowing System, which basically monitors 
the temperature and stans soot blowing as perirequiremeni will help to increase efficiency a lot. 

4. In the absence of total air and fuel control specially with varying ciiaracteristics of coal J.t is difficult 
to run die uni t with optimum excess air. Therefore, instrumentation for proper auto- com bus tion 
control is essential and lias ?o be made operative. In addition, tlame monitors provided have not been 
reliable. As a result operators prefer to continue oil support, resulting in higher specinc oil 
consumption. It »;> essential to provide reliable flame monitors with redundancy and continuous self¬ 
checking features. In auto-combustion mode gravimetric coal feeders should be placed in place ot 
volumetric coal feeders for knowing exaqh weight of coal to have better control over Auto 
Combustion. 

5. In summer the condenser vacuum reduces drastically due to higher Cooling Water in f et temperature. 
Tliis final!v reduces die cvcle efficiency. Thorough technical investigation & modification may be made 
to have desiicd cooling. 

6. Iq present Grid scenario KTPS units are r unning in part load for most ot the time, which is affecting 

the cycle efficiency. The nuttier may not be in the purview of this project but may be considered in 
proper forum to reduce GHGs. 

Auction of i ieat lgss 

7. It lias been experienced that tube leakage is taking place in quick successions in the Air Fre Heaters for 

i the Unit 1,2 T 3,4. Which are recuperative in nature. These leakages allow Ihe.hot air to escape and 

overloading of the Induced Draught fans, which, are causing efficiency losses. If these /^r Pre Heaters 
can be substituted by die regenerative Air Pre Heaters, then the losses can be minimiz ed and as well, sj 
the emission of the Green House gases. 









.6. Monitoring of some parameters at some more points of Boiler to reduce Green House Gas 
Emission.Carbon cii Oxide, Carbon mono Oxide, Oxygen percentages are to be monitored at suitable 
locations. Flue Gases before & after both the Air Pie Heaters are to be monitored which needs more 
provisions of Instruments. 

The Quality and the reliability ot the Instruments presently in use are not enough to monitor with hi ghes t 
possible degree ot precision. These should be replaced by the best available in world market. We 
agree to what Dr. R-ICPachauri, director, TERI told in “OUR PLANET’, vof 9 no. 6, I99S. 

77/e developed countries have reached a point where market based instruments can be used effectively^ 
since they have the institutional arrangements & mechanism to monitor <& measure them properly. 
Developing countries will not be able to reduce Green House Gases unless their institutions also reach 
a reasonable level of development and the entire architecture for taking effective environmental 
protection measures each established. " 


Ml I} y.QT.i QN. OF .EQ wer 

9. Up gradation ot Pulverisers Capacity: Presently all the 6 pulverisers are to be run to achieve full load 
due to so many factors for Unit 1,2,3. If the capacity of an individual Pulveriser can be increased in such 
a manner that 4 or 5 pulverisers can cater tiill load then Auxiliary consumption will be reduced by an 
appreciable margin and increase the availability' factor and as such the sustainability. 

10. Installation of Variable frequency drive for some '•quipments i.e. ID Fan. FD Fan, BF? can reduce 
auxiliary consumption radically. 

Forced Draught fans presently in use are of Centrifugal in nature with inlet guide vane control. Lf these 
can be replaced by Axial Flow fan with blade pitch control, the auxiliary consumption wail be reduced 
by appreciable ma rgin. 

FUEL QUALITY 

11. It is a common experience in a Thermal Power Plant that the coal received deviates from design 
values in terms of calorific values as well as ash caiii.ent.This lower grade of coal finally loads the 
nrils. fans. ESPs and as such hampers the combustion itself. Moieover the handling of excess coal is 
required. Thus die inferior quality of coal increases the auxiliary consumptions. Heat Loss and iinall; 
tlie Green House Gas emiss ions.Though it may not be in the purview of this project, the matter m; 
by taken up with appropriate forum & modification of handling system to have consistent quantity at 
feeder with available coal may be thought of 


QkgAL CONCIOUS NESS 

2. The success of anv project other than technical failure mostly depends on awareness of the users & 
beneficiaries. The subject being relatively new one, adequate measures are to be taken up to create 
general consciousness. 

In house workshops seminars demonstration are to be conducted to educate the users about the aim of 
the projects & technologists to be adopted. Brain storming sessions among employees «fc consumers & 
awareness campaign for energy conservation etc. may be arranged. 






Thermal Power Station : Faridabad. 
( A Unit of HPGCL ) 


From 

The Chief Enmneer/Thermal, 

F.T.P.S.. HPGCL, Faridabad. 

To 

Shri A.S. Bakshi, 

Director, 

Conservation 8l Environment Division, 

Room No.3 14, Sewa Bhawan, 

Central Electncity Authority, R.K. Puram, 

New Delhi-1 10 066 

Memo No CL t Z _/RNV-363 

Dated: 2 -d •) j ^eru 

Subject UNDP - GEF scheme - Renovation & Modernisation of Thermal Power 

Station. 


Please refer your letter no.CEA/TH/C<S:E/EN\ C.S/ 30/^00 i 
dated 29 8 2001 regarding the subject cited above. 

HPGCL hereby confirms to implement the activities identified at r.T.P.S. 
funded by GEF under UNDP - GEF programme. 

This is for vour information and further necessary action into die matte*. 

please 





Chief Enginecr/Thermai. 
FTPS, HPGCL, Faridabad. 





HAKY ANA 55 I A11 RULLU IIUN UUN I KUL BOARD 

SCO 11A & 12, MADHYA MARG, SECTOR 7-C, CHANDIGARH. 

No.HSPCB/2001/ U\05 Dated: - \ \ -'l.dol 

To 

The Director (TAD) 

& Nodal Officer for GEF Project 
Central Electricity Authority 
Govt, of India (Ministry of Powerj, 

Sewa Bhawan, R.K. Puram, 

New Delhi-110066 

Kind Attention: -Sh.A.S.Bakshi, Director, Central Electncity Authority. Govt. 

Of India (Ministry of Energy). 

Subject: - UNDP/GEF Project-Selected Option for Stabilizing Green House Gas Emission 
For sustaining Development. 


Reference your letter No. 17/SR/GEF/CE (TA}/CEA/2001/‘5S5 dated 23.10.2601 on the 
above noted subject. 

In this connection we are pleased to knew about the Project Selectee Option for StsbiMzmg 
Green House Gas Emissions for sustaining.development of M/s Faridafcsd Therms! Power Station at 
Faridabad, which is the main industrial town of the State of Haryana. The said Thermal Power Station has 
lot of scope for improvement of their operating efficiency /Environment Protection Systems as mentioned in 
the Annexure attached to the letter under reference. The eleven activities shown in the Annexure enclosed’ 
will definitely reduce the Green House Gases Emission from this Power Station at Faricsoad. 

You are therefore requested to go ahead with the said Prc.ect, as .\e nave no objection 
rather we strongly support this Project, as it wiil improve the entire erficiency/gicbal environment. 

Please note that the above comments are only for the existing Thermal Power Station at 

Faridabad. 


Environmental Engir.eer-I (HQ) 
For CHAIRMAN 




HARYANA VIDYUT PRASARAN N1GAM LIMITED 


From 

Managing Director. 

Haryana Vidyut Prasaran Nigam Limited, 

Panchkuia 

To 

Shri M.S.Puri, 

Director (TAD) 

& Nodal Officer for GEF Project, 

Central Electricity Authority, 

New Delhi. 

Memo No.A\/D| R/EDP-22. Dated: £3-11-01 

Sub: UNDP/GEF Project - Selected options for stabilizing Green House 

Gas Emission for sustained development. 

Please refer to your office letter dated 30.10.2001 on the subject. 

We appreciate the initiative taken by the Government of India for 
promoting projects for improving the efficiency of Thermal Power Stations 
through R&M activities under GEF., We are pleased to learn that Faridabad 
Thermal Station has been identified as one Of the four Thermal Stations where 
sucn a project would be implemented. We fully endorse the proposal, and look 
forward for its early implementation and consequent improvement in efficiency. 



DifecxonT ecnmcal, 
inManaging Director, 
HVPN, Panchkuia 




From 


ihlarvana j^ECTRicrnr commission 

SCO 180 i SECTOR'S, PANCHKULA 


Haryana Electricity-Regulatory Commission, 

Pacjctritnia 

To 

Shri;MJ3.Pun 
The .Director (TAD), 

Qentrai Electricity Authority, 

, Sew* BSactf ary RJK^Ft tram 
New OeCui 11G0<56. ‘ 

Memo NoHERC/T-SG/ 

Dated: 12.11.2001 

Subject:- UNDF/GSF orbigtt refected option for stab ilising tureen nouae fum 
emission ter siataifligfrdevctoiicnl . 

Thie has jctcrcocc* to’ your letters No. 17/SR/ GEF.-*CE(T fl£) 'CEA 
2001 /l<562 dated-22.10,2001 ■ 

The Commission has no objection to such efficiency improvement 
schemes in tile cress of power sector in the state of Haryana. However, the qumnciiL 
of benefit to be nohiavod tiara this improvement is not clear from your letter and it •* 
^iso presumed -that the fumikig would'be from GEF or other agency as a grant only 
”iind hcncc no coat burden would he .passed on to the consumers and they would atari 
in terms of reliability and efficiency of supply after the scheme is implemented. 

CBA should ensure Techno economic justification after taking into 
consideration the loss of generaaon during'implementation period. The lift', extension 

activities should also be covered for these units which are about to complete thcii 

% 

economic Hfc span so that the efficiency'' benefits could be availed for longer period. 
The activities should be carried out during scheduled planned shutdown to avoid 
reduction in availability of power to consumer. 


Secretary, H£R£: 




** v-»v* > 
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RashLriya CheLnashakli Foundalion 
Mouse No. 1 598, Sector 1 5 
Faridabad, Haryana-121007 
Telephone: (0129)296852 

JXo Kro Z / S< * 3 


Dated 


G*- 


- Sic 


Dr. Sukhbir Singh, IAS(Retd) 

Chairman 
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Regn. No. 660/97-98 
S4A 3091 
•SP 5236132 Fbd, 

327278 Gurgaon 

GREEN CROSS SOCIETY "«*• 

H. O. : Shop No. 7, Arya Samaj Mandir, Arjun Nagar, Gurgaon 
B. O. : 3F-89, N. I. T. FARIDABAO-121001 


-i Dated. .. , .?.-!!-9A 


To 

Sh.M.S.Puri 

Director 

Central Electricity Authority 
Sewa Bhawan, R.K.Puram 
New Delhi-110 066 

Subject:UNDP/GEF Project-Selected Option for Stabilizing Green House Gas Emission 
for Sustaining Development. 

Dear Sir • 

This is in reference to your letter Dated.07.11 2001 on the subject cited above. We the people 
of Green Cross Society(Regd.) lending it’s little hand in the big fight against the Monster 
Pollution are pleased to know that the department is making sericus efforts to control the 
effects of Green House Gases & for improving the efficiency of Thermal Power Stations 
through R&M activities under the GEF Programme. 

We all know that the Faridabad Thermal Power Station a coal based plant and most impor¬ 
tantly situated in the heart of the City is a bigger source of pollution and any step taken 
towards containing hazardous gases and improving the efficiency which in turn means lesser 
fuel consumption and hence lesser pollution, is heartedly welcome by our society. 

In the fight against pollution we lend our full support.endorse the proposal as put forward by 
you in this letter and hope that the efforts made by you will move into the right direction with 
fullest of it’s impact and be Implemented at earliest. 




1 


Branch Manager 







PUNJAB STATE ELECTRICITY BOARD 
GURU GOBIND SINGH SUPER THERMAL PLANT 
P.O. Ghanauli, Distt. Ropar - 140 113 (Punjab) 

Er. V.K. MOHINDRU 

Chief Engineer _ 


Fax:01881-74232 

01881-23010 


No. 1 1 & L) /FE&T Dated: 19-9-2001 


To 


Chief Engineer, 

Cenirul Electricity Authorii>. 
Conservation and Environment Division, 
Sewa Bhawan. R.K. Puram. New Delhi. 


Sub: PSEB -GGSSTP Project - 

UNDP - GEF Scheme - Renovation and Modernisation of Thermal Power Station. 

Reference your memo No.CEATH/ENVC/5/10/2001 dated 30-7-2001 and personal 
discussions held at Delhi on dated 1!---2001 


In this respect, it is submitted as bclow:- 

i) The toiai grant allotted for Renovation and Modernisation of GGSSTP under GEr Scheme 
will be utilized by PSEB ara ail schemes for the same are ready. 

ii) List of the schemes as Sent by \ our office are acceptable alongwith some additions as per 
site requirement. 

It is requested that further action may kindly be taken. 

' Chief Engineer/ O &M. 
GGSSTP. Ropar. 

CC. 1. Sh. ,v.S. Bakshi. Director! CicEL Central Electricity Authoruy.Conservauon and 

Environment Division. Room No. 314, Sewa Bhawan, R..‘C.Puraxn,New Delhi .... 

information. * ^ ^ 

2. Chief Engineer/Planning, PSEB, Patiala alongwith a copy ot the letter recsi-e-- 

from CEA for further necessary action. 

- E t iu 1: As a ho vo,--- ; . • _.. 


CC: SE(Tcch) to Member/Generation, PSEB, Pptiaia alongwith a copy oi the leuer 

received from CEA with the request that the same may kindly be put up to wormy 
Member/Generation. 

Enci: As above. 


Phones : ' 

^ , Off : 01881-74238/23318/23010/7t400 
einnil : cci^*ssnHV/*luumail.com 


Phones : 

Rai : 018J1-74228/23318/ 74999/71001 

yfii : vlncrfjnohindru(^hotin«il.coni 
_ cejBsstp@siiY.cQm.--- 




PUNJAB POLLUTION CONTROL BOARD 
VAT A VARAN B HAW AN, PATIALA 


Ph: 215793. 215802. PBX: 227925. 2002S2. 200557. 200897 Extn. 215 
E-mail: inf<y«iopctKmlm< cot or nnchrvSdil vinl ret-tn Wefc- *» 


FAX: 0175- 215636 


No.26451 
To 


SPEED POST 

The Director (TAD). & 

Nodal Officer tor GEF Project, 
Central Electricity Authority. 
Ministry o f Po wer. 

Sewa Bhawan. Riimakrishnapuram. 
New Delhi- 110 066. 


Dated. 20.11.2001 


Subject: UNDP/GEF Project-Selected Option for Stabilizing Green House Gas 

Emission for sustaining Development. 

Reference: Your office letter no. 17/SR/GEF/CE (TA)/CE.V2001/1664 dated 

23.10.2001 and No. 17/SR/GEF/CE (TA)/CEA/2001/1757 dated 
7.11.2001. 


Enclosed please find herewith the details of activities proposed .o be 
funded under GEF on the project reiated to Ropax Thermal Power Station for stabilizing 
Green House Gas Emissions for sustaining development. It is mentioned here that by the 
modification of various plants and machinery in the thermal piant there is expected that 


about 2.27,152 Ton per year of CO: will be reduced. 

It is. therefore, recommended that the project relating to Kopar thermal 
Power Station for reduction of Green House Gas Emissions to the environment be funded 
through the United Nation Development Programme (UNDP) of World Bank. 


DA: As above. 








PUNJAB STATE ELECTRICITY REGULATORY COMMISSION 
srn ??o ??i, si : noii h. ri ianhicaiui 


The Director, 

Central Electricity Authority, 
Ministry of Power, 

Sew a Bhawan, Ramakrishanpuram, 
New Delhi — 110066. 


Subject: Project - Selected Option lor si»hili/jng (Jireu House Ojis 

Emission for sustainable development. 

Please refer to your letter No. 17/SR/GEF/CE(TPA)/CEA/1938 dated December 5/6, 
2001 on the above noted subject. 


It is presumed that Punjab State Electricity Board has already considered your 
revised proposal including various activities mentioned in Annexure-II of the reference 
amounting tc Rs. J355 Million. Subject to the approval of the Board, the Commission has 
no objection ior carrying out the efficiency improvement related R&M activities at Ropar 
Thermal Power Station under UNDP - GEF Project. 



PERC, Chandigarh 
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ROPAR THERMAL & AMBUJA AFFECTED COMMITTEE (ROPAR) 

08.11.2001 

Nirmal Singh Surinder Singh 

Village Lodhi Majra Village Nuhi Ratanpura 

President General Secretary 

Ph - 01881 - 74978 Ph - 01881 - 74459 

We are hit by pollution created by Thermal Plant Ropar and Ambuja Cement 
factory. Pollution from Thermal Plant has affected the villages around viz. Lodhi 
Majra, Ratanpura Nuho, Bahadarpur, Alampur, Patial, Lohgarh, Raval Majra, 
Chandpur, Balavarpur, Chakdera, Dakala, Rajitpura, Panoli. Thavikalan, Aavipur, 
Madipur, Aaspur Majri, Kotwala etc. The cattle and agriculture of the villages 
have been hit by the pollution due to which there has been spread of diseases in 
the villages. The drinking water has also been polluted due to this hundred of 
acres of agricultural land has bean spoiled due to waste water flow from the 
plant. 

Farmers have been given compensation for the land @ Rs. 5000/- per acre only. 
Labourers have not been given employment in their plant (thermal). 

This committee appeals that the GEF scheme should be implemented to reduce 
the pollution and other problems of ours should also be addressed. 


Sd./- 


Sd/- 



